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PREFACE. 



The favourable reception which the volume enti- 
tled '< Celestial Scenery" has met with from the 
public, both in Britain and America, has induced the 
author to extend his survey to other sublime scenes 
connected with the science of astronomy. The 
chief object of the work alluded to was to illustrate, 
more fully than had previously been attempted, the 
scenes connected with the planetary system. In 
the present volume, the author has directed the at- 
tention of his readers to scenery of a still more el- 
evated and sublime description, connected with the 
** Sidereal Heavens." AU the fects related to this 
subject, which can be considered as interesting to 
general readers, have been particularly detailed, and 
in such a manner as to be generally comprehensi- 
ble by those who have little knowledge of mathe- 
matical science or the more abstruse parts of as- 
tronomy. 

In describing such sublime scenes as are here un- 
folded, the author, as on former occasions, has free- 
ly indulged in such remarks and moi^al reflections 
as were naturally suggested by the grandeur of his 
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subject : and has endeavoured to lead the minds 
of his readers to the contemplation of the attributes 
and the agency of that Almighty Being, by whom 
the vast system of universal nature was at first 
brought into existence, and by whose superintending 
care it is incessantly conducted in all its move- 
ments* 

The subject of a plurality of worlds has been 
resumed, and additional arguments, both from rea- 
9on and revelation, have been brought forward so 
as to exhibit this position, not merely as conjectural 
or highly probable, but as sus<(eptible of moral dem- 
onstration. For the gratification of amateur oh- 
servers possessed of telescopes, particular descrip- 
tions have been given of the positions of some of 
the more remarkable phenomena in the sidereal 
heavens, that they may be induced to contemplate 
them with their own eyes. For a similar reason^ 
the author has described the various aspects of the 
heavens throughout the year, and the positions of 
the planets for 1840 and 1841. As the subject of 
comets was unavoidably omitted in the preceding 
volume, the author has condensed, in the concluding 
chapter, the greater part of the facts which have 
been ascertained respecting the nature, phenomena, 
and influence of those anomalous bodies. 

It was originally intended, had the limits of the 
present volume permitted, to direct the attention of 
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the student to other objects related to the scenery 
of the heavens, and to the construction and applica* 
tion of some of those instruments ivhich are devo- 
ted to celestial observations. Should the work now 
published meet with a favourable reception, the au- 
thor intends, in a smaller volume than the present, 
to elucidate some of the subjects to which he al- 
ludes, especially the following : the construction 
and use of optical instruments, particularly the re- 
fleeting and achromatic telescope, and the equato- 
rial. As the author has performed a great variety 
of experiments in relation to such instruments, he 
hopes to have it in his power to suggest some ne\v 
and useful hints in reference to their construction 
and improvement. The doctrine of eclipses and 
occultations ; the precession of the equinoxes, Sue, ; 
the construction of observatories, and the manner 
of using astronomical instruments ; the desiderata 
in astronomy, and the means by which the progress 
of the science may be promoted ; the practical util- 
ity, physical and moral, of astronomical studies ; 
their connexion with religion, and the views they 
unfold of the attributes and the empire of the Cre- 
ator, with several other correlative topics, will like- 
wise be the subject of consideration. The whole 
to be illustrated with appropriate engravings, many 
of which will be original. 

BrougkN Ferry t near Dundei, ) 
.^nafory 34, 1840. f 
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SIDEREAL HEAVENS. 



INTRODUCTION. 

In a woik ktely published under the title of ** CvLVSTrAL 
ScENBBT,*** I endeaTOUied to exhibit a pretty full display of 
all the prominent facts connected with the motions, distances, 
magnitudes, and other phenomena of the planets, both primary 
and secondary, and of the observations and reasonings by 
which they are supported. These bodies, forming a part of 
the solar system to which we belong, and lying within the 
limits of measurable distance, can be more distincuy surveyed, 
and their magnitudes and oth«r phenomena more accurately 
investigated, than those of the remote orbs of the finnament. 
Hence, in consequence of the accurate observations of mod- 
em times, we can now speak with a degree of certainty and 
precision respecting their order and arrangement, their peri- 
odical revolutions, their distances from the sphere we occupy 
and from the centre of the system, their real bulk, the appear- 
ance of their surfaces, and the objects which diversify their 
respective firmaments. But when we pass the boundary of 
the planetary system, and attempt to explore the orbs which 
lie beyond it, we have to travel, as it were, through dark and 
pathless regions ; we have to traverse an immense interval, 
which has hitherto baffled all the efforts of human science 
and ingennity to determine its extent. The fixed stars lie 
completely beyond the dominions of the sun ; they feel not his 
attractive influence ; they revolve not around him as a centre, 
nor are they enlu[htened by his efiulgence. It follows that 
our knowledge ofthose remote luminaries must be extremely 

* Nol O orBaipsnf Pamily Ubfaiy. 
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imperfect, and our yiews of the distant regions in which they 
are placed comparatively limited and obscure. 

But notwithstanding the immeasurable distance of the 
stany regions, and the limited nature of human vision, we are 
not altogether ignorant of those remote and unexplored do- 
minions of Omnipotence, or of the magnitude and splendour 
of the bodies they contain. The telescope has enabled us to 
penetrate the va«t spaces of the universe, and has opened a 
vista through which thousands of suns and systems are dis- 
tinctly beheld, which would otherwise have been for ever 
veiled from the view of mortals. It has extended the bounda- 
ries of our vision thousands of times beyond its natural limits, 
and collected the scattered rays of light from numerous dis- 
tant orbs, which, without its assistance, would never have en- 
tered our eyes. It has served the purpose of a celestial ve- 
hicle to carry us towards the heavens* and has produced the 
same effect on our visual powers as if we had been actually 
transported thousands of millions of miles nearer the unex- 
plored territories of creation. Guided by this noble instru- 
ment, scenes and objects have been disclosed to view of which 
former generations could form no conception, and which lead 
the reflecting mind to the most elevated views of the perfec- 
tions of the Deity, and to the most expansive prospects of the 
grandeur and magnificence of his empire. 

For a considerable period after the true system of the world 
was recognised, astronomers were disposed to consider the 
stars as so many insulated luminaries* scattered almost at ran- 
dom throughout the vast spaces of the universe. Having en- 
gaged in no very exUmivB surveys of the celestial vault, and 
resting contented with the idea that the stars were so many 
suns, dispersed in a kind of magnificent confusion throughout 
the immensity of space, they seemed to have formed no con- 
ception of any specific difference in the nature of these bodies, 
or of any systematic arrangement as existing among them. 
Hence it happened that no discoveries of importance were 
made in the region of the stars, from the time of Huygens and 
Cassini till near the latter part of the eighteenth century ; so 
that a whole century elapsed without materially enlarging our 
views of the sidereal havens, and of the variety, order, and 
arrangement of the numerous bodies which every portion of 
those expansive regions presents to view. During the last 
sixty or seventy years, the attention of astronomers has been 
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more particularly directed to sidereal obsenrations ; and 
among those who have laboared with success in this depart- 
ment of astronomical inyesti^ation, the late Sir William 
Herschel stands pre-eminent, rired with a noble zeal for the 
improvement of his favourite science, and for the enlargement 
of his views of the distant regions of creation, he set to work 
with enthusiastic ardour, and constructed with his owi| hands 
telescopes of a size and magnifying power far superior to what 
had ever before been attempted. Mounted on the top of his 
forty-feet reflecting telescope, he not only discovered new 
bodies within the limits of the planetary system, but brought 
to light innumerable phenomena in regions of the firmament 
where the eye of man had never before dared to penetrate. 
He explored the Milky-way throughout all its profundities, 
and found that whitish zone of the heavens to consist of a 
multitude of stars " which no man could number,** fifty thou- 
sand of them having sometimes passed through the field of 
his telescope in the space of an hour. During the coUnese 
and profound silence of many sleepless nights, he surveyed 
almost every portion of the celestid concave, and discovered 
more than two thousand nebula, or starry systems, of various 
forms and descriptions, alonff with multitudes of double, triple, 
and quadruple stars which had formerly been unknown, and 
ascertained, from the change of their relative positions, some 
of their real motions and periods of revolution. After more 
than half a century spent in unwearied observations of the 
heavens, this illustrious astronomer departed from this earthly 
scene in 1822, without infirmities and without pain, in the 
eighty-fourth year of his age, leaving a son to prosecute his 
labours endued with virtues and talents worthy of his father, 
and whose observations and researches have ahready enriched 
the science of astronomy, and extended our views of the si- 
dereal system. 

This department of astronomical science maybe considered 
as still in its infancy. Years, and even centuries, must roll 
on, and the number of astronomical observers must be in- 
creased a hundred fold, before the sidereal investigations now 
coing forward can be nearly completed. A more extensive 
knowledge of the history of the heavens, of the bodies which 
lie hidden in the yet unexplored region of space, and of the 
changes and diversified motions to which they are subject, is 
doubtless reserved for generations to come ; and firam the at- 



12 INTRODUCTION. 

tention which has lately been paid ^o this subject, and the ar- 
dour with which it is now prosecuted in different parts of the 
world, we have reason to expect that new scenes of divine 
wisdom and omnipotence will be gradually unfolding, and new 
and interestin gresults deduced from the nocturnal labours of 
those who have devoted themselves to celestial investigations. 
To what extent oar knowledge of the objects of this science 
may yet reach, it is impossibly for us to anticipate. The ob- 

i'ects in the heavens present a scene which is absolutely 
toundless ; which all the generations of men that may arise till 
the termination of our terrestrial system will never be able 
fully to explore; a scene which will doubtless engage the 
study and contemplation of numerous orders of intellectual 
beings throughout all the revolutions of eternity. 

In the following work I propose to ^ve only a very con- 
densed view of the leading objects which have been lately 
discovered in the sidereal heavens. The facts in relation to 
this subject will be selected chiefly from the observations of 
Sir W. Herschel and several other astronomers, and some of 
them from personal observation. Most of the facts to which 
I allude were ascertained by Sir W. Herschel by means of 
telescopes of great size and power, and a considerable num- 
ber of the double and triple stars, stellar and planetary nebu- 
Is, and other phenomena, cannot be perceived with instru- 
ments of an ordinary size. Certain interesting facts, too, 
{particularly with regard to the motions of double stars, have 
ately been brought to light by the observations of Sir John 
Herschel, made in the southern hemisphere ; but the bodies 
to which I allude cannot be seen in the northern latitudes in 
which we reside. A considerable portion, therefore, of our 
information on this subject must necessarily depend on the 
observations of the astronomers to whom I allude, and the 
statements they have published to the world ; but these ob- 
servations have, for the most part, been abundantly verified by 
other observers. 

It shall be our endeavour to state the prominent facts con- 
nected with the sidereal heavens in as plain and perspicuous 
a manner as possible ; and while it forms no part of our plan 
to frame hypotheses, or launch out into theoretical disquisi- 
tions, we shall offer those remarks, and freely indulge in 
those moral reflections, which the contemplation of such au- 
gust objects are calculated to suggest. Tne scenes we intend 



GENERAL VIEWS OF THE STARRT HEATBSI8. 13 

to exhibit are not only the workmanship of Ood, but display 
the glory of his attributes and the magnificence of his empire 
in a degree, Had upon a scale, far surpassing what can be 
seen in any other tlepartjinent of creation ; and therefore, in 
all our surveys of those grand and multifarious objects, we 
ought invariably to .connect our views and investigations with 
the supreme agency of Him who broiight' them into exist- 
ence, and to cherish those sentiments and emotions which 
may inspire us with reverence and adoration of that glorious 
and incomprehensible Being " by whom the wodds were 
framed," ** who created all things, and for whose pleasure 
they are and were .created." ^ ' 



CHAPTER I. . 
A eiHSRiL yiiw of' the stasrt heavbns, .with rbpkb- 

SBNTATIONS OF DBTACHBD PORTIONS .'OF THE FIRMAMBNT. 

If we cquld suppose a community of rations! beings to 
have lived for ages in some subterraneous grottoes far beneath 
the surface of the earth, and never to have visited the exterior 
portions of our globe, their ideas must have been extremely 
circnmscribedr and- their enjoyments extremely im](>erfect, 
even although they , had been furnished with everything requi- 
site for their animal subsistence^ Could we imagine that 
auch beings were all 9i once transported to the surface of the 
earth, witn what astonishment and wonder would they be 
seized whenthey beheld the expansive landscape of the world ; 
the lofty mountains towering to the clouds-;, the hill» crowned 
with magnificent forests ; the plains etretching to the bounda- 
ries of the horizon, and adorned with colours of every shade ; 
the expansive lakej like a magnificent mirror, imbosomed 
among the hills ; the rivers rolling their watery treasures to- 
wards the oeean} and the sun in the firmament revolving 
around the circuit of the sky, diffusing his light and heat on 
eveiy surrounding object I Above all, with what emotions of 
admiration would! they be filled when they beheld the solar 
globe descendii^ below the western horizon, and soon after. 

B 
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the moon displaying her silver crescent Jn the tky, and the 
Stan, one after another, emerging from the blue ethereal, till 
the whole celestial coqcave appeared ail over spangled with a 
thousand shining orbs, emitting their ra4iance from every part 
of the cope of heaven, and aH moving, with an apparently slow 
and silent motion, along the spaces of the firmament ! Such 
expansive and novel scenes would undoubtedly overwhelm 
the faculties of such beings with astonishment, and transport, 
and wonder inexpressible. • 

We are placed, perh^s, in a situation nearly similar in re- 
gard to the remote regions of -the universe, as the beings we 
nave supposed were situated with respect to the, ample pros- 
pects we enjoy on the surface of our globe. Were such 
beings, from their siibterranean abodes, to look through a 
narrow funnel which presented them with a feeble glimpse of 
our upper world and of a portion of the sky, the view thus 
obtained would sontewhat resemble the partial glimpse we 
have yet acquired of the splendour and sublimities of the dis- 
tant universe ; and were we transported to ^hose far distant 
scenes, which, appear through oar teh&sc^opes only like dim 
specks* of light, we should doubtless bf as ihuch overpowered 
with astonishment and wonder at the magnificent scenes 
which would open to our view, as our supposed subterraneous 
inhabitants could be at the amplitude and grandeur of our ter- 
restrial abode. 

In our present' habitation we are ^confined to a mere point 
in the infinity of space. "Ample as our prospects are, it is not 
improbable that the views we have already attaint bear a 
less proportion to the whole, immensity of creation than the 
limited range of a microscopic animalcule bears to the wide 
expanse of the ocean. WhaVis seen by human eyes, even 
when, assisted by the most- powerful instruments, may be as 
nothing when compared to what is unseen, and placed for 
ever beyond the view of moitals. Since the heavens first 
began to be contemplated, our views have been carried thou- 
sands of times farther into the regions of space than the un- 
assisted eye could enable us to penetrate ; and at every stage 
of improvement in optical instruments our prospecte have 
been stillferther extended, new objects and new regions of 
creation have appeared rising to our view, in boundless per- 
spective, in every direction, without the least indication of a 
Btmnd^ to the operations of Omnipotence ; leaving us no 
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tpom to doubt that all we have hitherto discovered U "but a 
small and inconsiderable part pf the length and breadth, an4 
ihe height and. depth of immensity. We may suppose, with- 
out the least degree of improbability or extravagance, that, 
.were the whole of the visiHe Byntem of creation annihilated, 
though it would leave a void immeasurabie luid .incomprehen- 
sible by mortals, it would appear to the eye of Omniscience 
only as an inconsiderable blank, scarcely qiscem.ible amid the 
wonders of wisdom and omnipotence with which it is sur- 
rounded. . , 

Such views^and deductions have been derived from atten- 
tive surveys of theSTABRY ^Ibavjbns. These heavens pre- 
sent, even to the untutored observer, a sublime and elevating 
spectacle. He beholds an immense concave hemisphere, sui^* 
rounding the earth, in every region, and resting, aa it were, 
upon the circle of the horizon. Whenever he roams abroad, 
on tl^e surface of the land or of the ocean, this celestial vaujt 
stiU appear^ encompassing the woi^d; and after travelling 
thousands' of miles, it seen^s to inake no nearer an approach 
than when the ' journey, commenced. From every quarter bf 
this inighty arch numerous lights are displayed, moving on- 
ward in solemn silence, and calculated to inspire admiration 
and aw.d. Even the rudest savages have beep struck with 
fl^iuiration at the yiew of the 'nocturnal heavens, and have re- 
garded the celestial luminaries either as the residences of 
their gods or the arbiters of their future destinies. 

But to minds enlightetied with the ^^(kcoveries of science 
and revelation the firmament presents a s<5ene incomparably 
more magnificent and august. Its concave riseft towards im- 
mensity,, and stretches, on every hand, to regions iaauneasura- 
ble by any finite intelligence ; it opens to .the view a elimpse 
of orbs of inconceivabto magnitude and grandeur, and arran- 

Sed in multitudes which no man cap number, which hav^ 
.iffosed their radiance on the earth during hundreds of gen- 
erations ; it opens a vista which carries our views into the 
regions of infinity^ and exhibits a sensible display of the im- 
mensity of space and of the boundless operations of Omnipo- 
tence ; it demonstrates the existence of an eternal and in- 
eomprehensible Divinity, who presides in all the grandeur of 
his attributes over an unlimited empire; it overwhelms the 
contemplative miiid with a display of the riches of his wisdom 
ftnd the gtohes of his Omnipotence ; it ^^i^sois oar prospects 
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to the regions of other worlds, where ten thousand tunes ten 
thousands of intelligences, of various orders, experience the 
effects of divine love and beneficence. Amid the silence and 
the soUtude of the midnight scene,- it inspires the soul with a 
solemn awe and with reverential emotions ; it excites admi- 
ration, astonishment, and wonder in every reflecting mind, 
and has a tendency to enkindle, the fiire of devotion, and to 
raise the affections to that ineffable Being who presides in 
high authority over all its mpvements. While contempla- 
tion, with the eye of intelligence, this immeasurable expanse, 
it teaches us the lijttleness of man, and of all that earthly pomp 
and splendour of which he is so proud ; it shows us that this 
world, with all its furniture &nd decorations, is but an almost 
invisible speck on the great map of the universe ; and that 
our thoughts and Sections ought to soar above all its sinful 
pursuits and its transitoiy enjoyments. In short, in this uni- 
versal temple, hung with innumerable lights, we behold, with 
the eye of imagination, unnumbered legions of bright intelli- 
gences, unseen by mortal eyes^ celebrating, in ecstatic strains, 
the perfections of Hint who is the creator and governor of all 
worlds ; we a]^e carried forward to Ian eternity to come, amid 
>vho8e scenes and revolutions alone the magnificent objects it 
contains can be contemplated in all their extent and grandeur. 
It is an evidence of the.depravedand grovelling dispositions 
of man that the firmament is so seldom contemplated with the 
eye of reason and devotion. No other studies can present an 
assemblage of objects so wonderful and sublime ; and yet, of 
all the departments of knowledge which are generally prose- 
cuted, no one is so little understood or appreciated by the 
bulk of mankind as the science of- the heavens. Were it 
more generally studied, or its objects more frequently con- 
templated, it would' have a tendency to purify and elevate the 
soul, to expand and ennoble the intellectual faculty, and to 
supply interesting topics for conversation and reflection. The 
objects in the heavens are so grand, sp num^ous, so diversi- 
fied, and so magnificent, both m their size'and>in the rapidity 
of their motioqs, that there appears no end to speculation, to 
inquiry, to conjecture, U> incessant admiration. There is 
ample room for all the faculties of the brightest genius to be 
employed, and to expatiate in all their energy on this bound- 
less theme; and were they thus employed more frequently 
thaa thAy are, our views of the urangement and the nature 
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of the mignificent globes of hea-Ten miglit be rendered ttill 
noore definite and expansive. 

While contemplating the expanse of the starry heavens, 
the mind is naturally Ted into a boundless train of specula- 
tions and inquiries. Where do these ^ghty^ heavens begin, 
•ad where do they end 1 Can imagination fathom their dmpth, 
dr human calculations and fi^[ures express their extent 1 luve 
angels or archangels ever winged their flight across the.boun- 
daiies of the firmament 1 Can the highest created' beings 
measure the dimensions of those heavens, or explore them 
throughout all their departmental Is there a boundary to 
creation beyond which the ^energies of Omnipotence are un- 
known, or does it extend throughout the inifinity of space ! 
Is the imnlense Yabric of the universe yet^completed, or is al- 
mighty power still operating throughout the boundless dimen- 
sions of space, and new icreations still'startihg into existence 1 
At what period* in duratiqn did this mifl^ty fabric commence 
and when will it be completed 1 .Will a period ever arrive 
when the operations of creating power shall cease, or will 
thdy be.oontinued throughout all the revolutions of eternity 1 
What various orders, of mtellectual beings people the vast re- 
gions of the uniV^erse ? With what mental energies and .cor- 
poreal powers are they endowed 1 Are th6y confined to one 
region of space, or are they inyested with powers of \ocomo- 
tioh, which enable them to wing their flight from world to 
world t Are they making rapid advances, from age to age, in 
intellectual improvement 1 Has mond evil ever made inroada 
into those remote ^regions of creation, or are all their inhab- 
itants confirmed in a state of innocence and bUssI Is their 
history diversified .by new and wonderful events, and do 
changes and revolutions happen among theml' Are all the 
tribes of intellectual, natures throughout creation connected 
^gether by certain illations and bonds of u^on, and will e 
period ever arr^e in the future revolutions of eternity when 
th^ shall have bad an intimate correspondence with one an- 
other! These, and hundreds of similar, inquiries, are natu- 
rally suggested by serioua contemplations -of the objects con- 
nected with the starry heavens, and they have a tendency to 
lead the mind to sublime and interesting trains of thought and 
fe&ction, and to afford scope for the noblest energies bf the 
human soul. 
.But leaving such reflections, in the mean time, let us now 
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lake a general yiew of ihe etany heavens as they appear to the 
eye of a common spectator. 

When an untutored observer attempts to take a serious sur- 
vey of ^he starry firmament for the first time, he is apt to be 
bewildered at the idea of the immense multitude of stars which 
seem to present themselves in every part of the sky, and the 
apparent confusion with whichthey seem to be arranged. He 
is apt to think that they are absolutely innumerable, and that 
all attempts to enumerate or to classify them would be in 
vain. There-is something so magnificent and overpowering 
in a cursory view .of a clear starry sky, that the mind shrinks 
firom the idea of ever being able to form a distinct conception 
of the number and Drder of those luminous orbs, or of their 
distances and magnitudes ; but -the genius and industry of 
man have,, in numerous instances, accomplished what at first 
yiew appeared beyond the reach of the human faculties. All 
the stars visible to the najced eye have been numbered, and 
their .relative positions determined, with as much precision as 
the longitudes, latitudes, and bearings of places on the surface 
of the ^obe ; and there' is not a star visible to the unassisted 
eye, but its precfse position can be pointed out, not only during 
the shades of night, bnt even during the day, when the sun is 
shining in all his splendour. 

In order to prevent confusion in our- first surveys of the 
stany heavenQ, let us fix upon a certain portion of the firma- 
ment, and the more conspicuous stars which lie in its immedi- 
ate vicinity'. Let us suppose oursdves contemplating the 
heavens about the middle of Januiury, at eight o*clock in the 
evening, in the latitude of 52° north. At that time, if we 
turn our faces towards the south, we riiall behold the splendid 
sonstellation of Orion a little to the east of the meridian, or 
nearly approaching the sohth; I'his constellation forms one 
of the most striking and beautiful clusters of stars in the heav- 
ens, and is ^nardly recognised even by common observers. 
It is distingmshed by four bHlliaiit stars in the form of an ob- 
long or parallelogram ; and particularly by three bright stars 
in a straight line near the middle of the square, or panllelo- 
giam, i^luch are known by the names of '* the Three Kings," 
or the "Ell," or "Yird." They afe also termed Orion's 
belt,; and in the book of Job, " the hands. of Orion ;" and the 
space they occupy is exactly three degrees in- length. The 
line passing through these . three stars points to the PUiadis, 
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or f0Ten starS) on the.one side, and to Siriusy or the Dog Star, 
on the other. The equinoctial circle (^ases through the up- 
permost of these stars, which is called Mintika. They are 
situated. about eighV degrees west from the solstitial colure^ or 
that great circle which passes through the poles of the heav- 
ens, and the .first points of Cancer and Capricorn, in which the 
tun is in his greatest declination Qorth and aouth, which hap- 
pens on the 21st of June and 2Ut of December. • .There is a 
ibw of small stars which run down obliquely below the belt, 
and seem to hang from it, which is denominated the sv>ord of 
Orion. About, the middle of this row of stars there is per- 
ceived, by means of the telescope,' one of the most remarkable 
fuhula in the heavens. Thelvhole nbmber of stars visible 
by the naked eye in this constellation has-been reckoned at 
about 78 ; of. which two are of the fiist magnitude, namely, 
Rigeli in the left foot on the west, and Betelguese^ On the east 
shoulder, They.^re connected by a line drawn through the 
vi^rmost star of the belt. • There are four stars of the second 
magnitude, three of the third, and fifteen of the fourth ; but 
several thousands of stars have been perceived by good tele- 
scoped within the limits of thisr constellation. 

North by west of Orion is the constellation TauniSy or the 
BnM, one of the signs of the zodiac,. The Pleiades^ or the 
Mven^ stars, so firequeutly alluded to both in ancient and mod- 
em times, form a portion of this constellation. At the time 
now sapposed, they are a very little beyond the .meridian to 
the west, and about thirty-seven degrees iiorth by west of the 
belt of Orion, at an elevation above the horizon of about sixty- 
four degrees. This clustor was described by the ancients as 
consisting of seven stars, but at present only six can be distin- 
guished by the naked eye. With powerful telescopes, how- 
ever, more than 200 stars haVe been counted within the limits 
of this group. The Hyades is another cluster, situated about 
eleven degrees southeast from the Pleiades, consisting chiefly of 
small etars, so arranged as to fo^m a figure somewhat like the 
letter Y. On (he left, at the.top of the letter, is a star of the 
fint magnitude, named Aldpbaran, pr the BuiPs Eye, which 
is distinguished from most of the other stars by its ruddy ap- 
pearance. This constellation is situated between Perseus 
and Auriga on the^ norfb, and has Gemini on the east, Aries 
on the west, and Orion and Eridanus on the south. It con* 
fists of about 140 stars visible to the nak^d eye. ^ 
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The constellation Gemini is situated northeast from Orion, 
and almost due east from the Pleiades, and is one of the signs. 
of the zodiac. It has Cancer on the east, Taurus on the 
west, and the Lynx on the north. The orbit of the earthy or 
the i^parent circle described by the sun in his annual course, 
passes through the middle of this constellation. Frqm the 
Slst of June till the 23d of July, the sun passes through this 
sign, but the stars of which it is composed are then invisible, 
being overpowered by the superior brightness of the solar rays. 
This constellation is easily distinguished by two brilliant stars, 
denominated Castor and PoUuXy which are within five de- 
grees of each other. Castor fti star of the first magnitude;, is 
the northernmost of the twe ; and PcUtts^fSi star t>f the second 
magnitnde, is situated a little to. the southeast of, it. Castor 
is found by the telescope to be a -double star, the smaller one 
being invisible to the naked eye ; atid, from a long series of 
obseryations, it is found that the smaller star is revolving 
around the larger with a slow motion, and that a complete 
revolution will occupy more than 300 ye^rs. About twenty 
degrees southwest ot Castor and Pollux are -three small stars, 
nearly in a stright line, and about three or four degrees dis- 
tant from each other. The southernmost of the three lies 
nearly in a line with Pollux and the star Betelguesey in the 
constellation of Orion, but somewhat nearer to Betelguese 
than to Pollux. These stars, hi the hi^oglyphic figure of 
Gemini, form the feet of the twins. 

Directly south of Gemini is the constellatioi^ of Cants Mi- 
nor, or the Lester Dog. It is situated about midway between 
Gemini and Canis Majors ot the Greater Dog, and has Hy- 
dra on the east and Orion on ^e west. It consists of only 
fourteen stus visible to the- naked eye, the principal of which 
is Procyony a bright star between the first and second- magni- 
tude. It is almost directly south firom .Pollux, and distant 
from it about twenty-four degrees. The next brightest star 
in this constellation, which is considerably smaller than Pro* 
cyon, is called Gomelza, and is situated about four degrees 
northwest of Procyon. 

South by west of Canis Minor, at the distance of nearly 
thirty degrees, is Canis Major, or the Greater Dog. It is 
southeast from t^e belt of Orion j and duef east from the con- 
stellation of Lejms, or the Hare, at the distance of ten de- 
grees. Canis Major is easily distinguished by the brilliancy 
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of its pi^acipkl BtutSifv^, Mddiih ir BppftVehtlx iSie largest and* 
htighteat fixed starHn the heavens, so that it is generally con- 
ndered as one of the nearest of these distant orbs, though its 
distance from the earth is computed at not less than twenty 
hillioTUt of mUes; and a cannon ball, moving over this im- 
mense space at tiie rate of nineteen miles a minute, would 
require more than two millions of years before -It could, reach 
this distant orb. Sirius is south by east of Betelguese in the 
foft shoulder of Oriob, at the distance of twenty-seven degrees, 
and southeast from the lower star in the belt, at the distance 
of twenty-three degrees. A line drawn throi^gh the three 
stars which fona the belt, towards the southeast, leads the 
eye directly to Sirius, which, at th6 period and hour we have * 
stated; is about twdye degrees above the southeasterly point 
of the horizon ; a line drawn &om Betelguese southeast to- 
'wards Siiius, and tlience to the northeast, meets Procyon in 
Canis Minor, and, continued nearly due west, it again meets 
Setelguese, so that these three stars seem to form a large tri- 
angle, which is near]fy equilateral. Another triangle is formed 
by drawing a line eastward from Betelguese to Procyon, as a 
base, from Procyon straight north to Pollux, and from' thence 
again southwest to Betelguese, which forms a right-angled tri- 
angle, having the ri^ht angle at the star Procyon, and the line 
extending from Pollux to Betelguese forms the hypothenuse. 

In order to render these descriptions more definite, I Have 
sketched in Plate' 1. 1 s^iall map of this portion of the heavens, 
in which the principal stars in the constellations above de- 
flciibed are represented. ' The left'h&nd side of this map repre- 
sents the east ; the ri^A^hand side the west ; the lower part 
the south ; and the upper part the north, or higher portion of 
the heavens. When used so as to compare it' with the real 
firmament, the obseirver is supposed to have his face directed 
chiefly to the south and the southeastern parts of the sky.' 
He may then ea&ily distinguish the principal stars laid down 
in it by the following directions ; A line drawn from A to B, 
at the top of the map, passes through the star Castor in Gem- 
ini, which is near the left-hand side. A line drawn from C 
to D passes through PdlluXy inlhe same sign, which is four or 
five degrees to the southeast of Castor ; it likewise passes 
near Auriga, a star of the second magnitude, in the constel- 
lation of the Wagoner, which is represented near the middle 
of the line. Almost directly north from Auriga, at the dia- 
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tance of seTenteen degroes, is the star CapeUoy in the sanui 
constellation, which .is one of the brightest stars in the heavens 
next to Sirius. It is about twenty>eight degrees northeast 
from the Pleiades, but is beyond the northern limits of the 
map. A line drawn from E to F passes through Aldehardn^ 
or the Bull's Eye^ and the Hyades ; ncfrthwest of which is the 
Pleiades, or seven stars, near the northwest part of the map^ 
A line drawn from G to JFf passes through the star Belelguese^ 
in the east shoulder of Orion ; the line from I U> K passes 
through BellairiXy in the west shoulder, a star of the sesc'ond 
magnitude, somewhat less brilliant thaii Betelguese, and Uke< 
wise passes through Procyon, in Canis Minor, which, appears 
near the left side of the map ; and the line from L to M 
passes through the middle star of Orion's belt The line from 
NtoO passes through Rigely ih the left foot of Orion, a star 
of the first magnitude, fifteen degrees south of Bellatriz. The 
line P Q passes (through Saiphy a star of the third magnitude, 
in Orion's right kxiee, eight and a half degrees east of Bjgel. 
These two form the lower end .of the parallelogram of Orion. 
The line R S passes ^ough the star SiriTiSy in Canis Major, 
which is east by south from Saiph, at the distance of fifteen 
degrees. The small stars to the west, or right hand, of .Sirius, 
form a part of the constellation of Lepris, or tiie Hare.* A 
line drawn from 7* to 2/, from, the northern to the southern 
part of the map, will point out the position of the stars here 
represented with respect to the meridian, at the time these ob- 
servations are supposed to be made. The stars on the rifi^ 
of this line are west of the meridian, and all those to the feft 
are to the east of it. 

By attending to the above directions, and comparing the 
delineations on the map with the heavens, all the stars and 
constellations noted above may be readily distinguished. The 
triangles formed by Betelguese, Procyon, and Sirius, and by 
Pollux, Procyon, and Betelguese, will likewise be seen on 
the map, as formerly described, and maybe easily traced in the 
heavens. Although I have fixed on ike middle of January, 
at eight o'clock in the evening, for these observations, yet the 
same stars may be traced, at different hours, during the 
months of November, December, January, Februaiy, and 
March. About the middle of November, at midnight, and the 
middle of December, at ten o'clock P.M., this portion of 
the heavens will appear nearly in the same position as here 
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retsKSsent^. Abottt ihe laaiddle of Febraary/dfion will be on 
the meridian abduteigbt in iihe evening.; ana lathe mpnth of 
Maicb, at 'the same' hour, considerably to the west of.it ; but 
all the. adjacent ^tars and constellations may be traced «t this 
time in me manner already described. The stars and con- 
steUatibna-deliBeated on this map comprehend a sjpace in the 
heavens extending in breadth, from north to sooth, about fifty 
degrees ^ namely, fr^om thirty- three degrees of nortk declina- ^ 
tioQ'to seventeen degrees -south; and in length, from west to 
east, about sixty degrees. The equator runs through this 
portion of the heavens ii^- the direction u byOT nearly corre- 
fqp<Midin|^ to the line % Jf, so that it passes very near to the 
upper 8tar> in the belt of Orion. The degrees of north and 
south declination* fiom the equator are marked on the mar- 
gin* •> 

Plate ~n. represents- another portion of the heavens as it 
appears %bout the beeinnibg of September. _ It include^ some 
of the lareer • stars belonging to the cohstellations Cygnus, 
Jjura, OtrvefuSj SerpentaritiSf Aquila, ' Hercules y and Corona 
BoreiXis. At. ten o'clock in the evening of the 1st of Sep- 
tember; the star Altair, in the constellation of Aquila, or the 
Eagle, w^l be nearly on the meridian, at an elevation above 
the horizon of about ibrty-six d^ees. This star, which is 
betweeiv the first and second magnitude, is situated near the 
east or left-hand side of the map, near the bottom, and has a 
small star to the south, and . another to the northwest of it. 
A line drawn from 't to U passes through the star Altair, and 
a line from Fta TV passes through the meridian, at the hour 
Buppoited. 

The seven at&rs which are nearest Altair, towards the 
south, and west, and northwest, belong to. the constellation 
of Aquila. All' the i^tars on the map which are to the right 
hand of Altair are vtest of the meridian. A line drawn from 
X to y, near the top of the map, passes through Denib, a 
bright star of the second magnitude in the constellation of 
Cygnus^ or .the Swap, which is. the star next the left^and 

* The dtfcfmofion 6f a heavenly body is its distance, north or^wuth 
Ihim thetemtaioelial w eq^tor, and eorrespoods to latitude on the tor- 
raqiieoni globe, which ifi the. distance of a place ^om the equator. The 
latitude of a Juaiveitly lHf4u ^ its distance north or sonth of the edipttCj 
or apper^t path of the sun, wtiich forms an angle of 23 1-2 degrees^o^ 
the equinoctial. 
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side, nearly doe north from Altair, at the distance of thirty- 
six degrees ; the other four stars adjacent to it belong to the 
same constellation. A line drawn from ^ to ^ passes through 
the star Vega, or a hyray a brilliant star of the first magni* 
tude in the constellation of the Harp. The six small stars to 
the southeast of it likewise belong to this constellation. The 
stars on the right, or to the westward of Vega, belong chiefly 
to the constellation of Hercules. A line drawn from Cio D 
passes through the principal star of Corona Borealis, or the 
NorUiem Grown, named Alphacca, which is of the third mag- 
nitude, and near the right-hand side of the map. The stars 
north and east from it belong to the same constellation. West 
from Alphacca is Mirac, at the distance of eleven degrees ; 
and sputhwest of Mirac, at the distance of ten degrees, is 
Arctums, a bright star of the first magnitude, which is. then 
about eighteen decrees above the western horizon. .Both 
these stars are in the constellation Bootes, but they are not 
within the limits of the map. A line drawn from F to G 
passes through Ras Algethi, a star of the second magnitude, 
and the principal star m the constellation of Hercules, which 
is twenty-five degrees southeast oT Coroha Boiealis. A line 
from Hto I passes through Ras Alhague, a star of the sec- 
ond magnitude in the head of Serpentarius. This star is five 
degrees east by south, of Ras Algethi. Most of the other 
stars to the south and east in the map belong to Serpentarius. 
Various other remarkable stars may be seen at this time be- 
sides those noted in the map, particularly the square of Peg- 
asus, or the Flying Horse. About fifty- three degrees nearly 
east from Altair is Markab, a star of the second magnitude ; 
sixteen and a half degrees east of Markab is Algenib, another 
star of the second magnitude ; fourteen degrees north of Al- 
cenib is Alpheratz, and fourteen degrees west of Alpheratz 
IS ScketU, both of them stars of the second magnitude. These 
four stars, of nearly equal magnitudes, form the Square of 
Pegasus, and appear nearly half way between the eastern 
horizon and the meridian. 

AU the stars alluded to above may likewise be seen during 
the months of July and August,. when they will appear in a 
racfte easterly position than at the time stated above ; and in 
the month of October, at eight o*cIock, ancl in November, at 
six o'clock in the evening, they will be seen nearly in. the po- 
titioBs which have been now represented. 
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Plate III. represents a view of some of the pnttcipal stars 
r around the pole, extending from the polar point, in every di- 
rection, about forty-five degrees. la using this map, the ob- 
server is supposed to be looking towards the north, in which 
g^ase the left-hand side of the map is towards the westf and 
the right side towards the east. The large 'star near the cen- 
tre of the map is the Pole-star, which forms the tip of the tail 
I of Ursa Minor y the square of which, and the two other stars 
in the tail, will be seen ascending from it towards the right 
hand, when the map is so placed that the 1st of April is at the 
top. There is only one star of the first magnitude within the 
hmits of this map, namely, CapeUa, the principal star in the 
constellation Auriga, opposite that part of the map where the 
month of December is marked. A Hne drawn from C to D 
passes through this star, which is adjdcent to the extrefmity of 
the map. There are' eleven stars of the second magnitude ; 
five in the square- and tail of Ursa Major, or the Great Bear, 
namely, the two pointers, Dubbe and MeraJc, Phad, Aliotk, 
and BenetruLck. The others are, MenkaMna, JStanim, Rasta^ 
ban, Algenib, Delta Cygni, and the FoU-star. A line drawn 
from AUt B pas^s through Dubbe and Merak, and the Pole- 
star, at the centre of the map ; and on the other side of thf 
Pole-star it passes through a part of the constellation of Ctu^ 
siopeiaj the Pole-star being nearly equidistant between that 
constellation and the pointers. A line drawn from E to F 
passes through Mmkalina, in the constellation of Aurigt^ 
about eight degrees' from Capella. A line drawn from GioH 
passes mrough Delta Cygni, in the Swan, which is placed at 
the extremity of the map. A line from / to JT passes through 
Algenib, the principal star in the constellation of Ferseus. 
A line from Lto M passes through Etanim, near the right- 
hand side of the map, a star of the second ma^itude in the 
constellation of Draco, near to which, at the distance of four 
or five degrees, is Rastaban^ likewise a star of the second 
magnitude in the same constellation. With two other stars» 
thqy fomi a kind of irreffuhir square or trapezium, and, with 
another small star, they ^rm a figure resembling an Italic K 
When the star Etanim comes to the meridian of London, it 
is exactly in the zenith of that place,'which has.rendered it of 
peculiar utility in certain nice astronomical observations.. It 
is celebrated in modern times . as being the star which Dr. 
Bradley selected to determine, if.po88ib&, the uinnuAi F^ac^ 
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lax ; and from his observations of which he deduced the im- 
portant discoveiy of the Aberration of Light. 

Let us now suppose that we are to contemplate the north- 
ern part of the heavens about the beginning of AvrU, at ten 
o^clock in the evening. Turning our faces towards the Pole- 
star, or directly north, and holding that part of the map upper- 
most which is opposite to the beginning of April, those stars 
which are marked on the upper part of the mi^ will appear 
not far from the zenith, or nearly overhead ; those towards 
the lower part will appear at a low elevation, not far from thd 
horizon ; those on the right will appear in the east, and those 
on the left in the west, at different elevations, as here repre- 
sented. The two pointers in the Great Bear, which are di- 
rectly opposite to the Ist of April, will be seen nearly in the 
zenith, and to point dovmwarfl to the Pole-star ; and, at nearly 
an equal distance below the Pole-star, they direct the eye to 
the Constellation Cassiopeia^ which is conceived to have a 
certain resemblance to a chairj *and which appears only a 
small distance above the northern horizon. To the west or 
left-hand side of Cassiopeia is the constellation Perseus, of 
which Algenib is the prmcipal star, and which is likewise at 
a low elevation. To the right, or east side o£ Cassiopeia, is 
Cepheus ; four stars of which, two of the third and two of the 
fourth magnitude, form a kind of square, or rhombus. The 
stars farther to the east, and in a more elevated position, be- 
long chiefly to the constellation of Draco, or the Dragon. 
The siar Etanim, in this constellation, appears nearly due 
east of the Pole-star, at the distance of forty degrees. The 
stars on the western side of the map, or on the left hand, 
nearly opposite to Etanim, belong to the constellation of Au- 
riga ; and those on the upper part are chiefly some of the 
prominent stars connected with the Great Bear. The bright 
star Capella appears nearly west by south from the Pole-star, 
at a pretty high elevation, with MenkaUna a little above it, 
and to the eastward. 

^ Besides the stars marked on the map, there may be seen, 
at the same time, several brilliant stars of the first magnitude. 
Turning the eye east by south, the bright star Arcturus, in 
the constellation Bootes, is seen about half way between the 
horizon and the zenith. Looking to the northeast, the brill- 
iant star Vega, or Lyra, appears elevated twenty degrees 
abov9 the horizon, in a direction nearly opposite to Ca^Ua, 
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in the west. - Farther to the north, hut not quite so elevated 
as Lyra, is Denebt in the* constellation of the Swan. Turning 
our eye to the yrest, Castor and Pollux will he seen about 
midway between the western horizon and the zenith'; and 
farther down, near the horizon, almost due west, are Betel« 

Siese and Bellathz, the two ^tars in the shoulders of Orion, 
etelguese appearing the inore elevated of the two, the other 
portions of Orion having descended below the horizon. To 
the southwest, midway between Pollux and the horizon, is 
Proeyorif a star of 1^e first magnitude in the Lesser Dog. 

SupJMMe, now, We were to observe the same quarter of the 
heavens, at th&-eame hour, about the beginning of October. 
In this case we have only to-reverse the map, so that the first 
of October may be uppermost. At this season, Cassiopeia 
will appear near the zenith, and the two pointers of Ursa Ma- 
jor will be seen at the opposite side of the pole, at no great 
elevation'above the horizon. Canella will appear towards the . 
east, on the right, at a considerable altitude, and the five stars 
in tile head of Draco considerably to the west, while Algenib, 
and- the other stars in Perseus, will be seen in *» high ^leva^ 
tion, to the east of Cassiopeia. At this time, likewise, by 
toming our eyes towards ^e east and the south, Aldeharan, 
or the BuU's-eye, in the constellation Taurus, Will be seen 
elevated about twelve degrees above the eastern horizon, 
about 8ix.teen degrees above which are the Pleiades, or seven 
«taft' The star Altairwill appear near the southwest, half 
way between that point and the meridian, and Tomalhauty in 
ibe Southern Fish, wiH be seen nearly 6n the meridian, only 
five or six-degrees above the south point of the horizon. 

In like manner, were we wishing to observe the position ttf 
the circumpolar stars at any other howr, at this period, than 
ten o'clock P.M., suppose at eight in tiie evening, we have 
only to^tum the line which marks the beginning of September 
uppenhost instead of October, and the position at that hour 
vrill be seen ; and if we choose to make our observations at 
■ix in the evening, we turn the first of August to the. top, al- 
lowing two hours, at an average, for every month. If we 
would inspect their position at twelve midtiight, the first of 
November must be turned round to the top, and so on for any 
otheir hour. If we would make our observations in the begin- 
ning of January, at ten P.M., that point must be turned to the 
top, and then the. two pointers will be seen on the right. 
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stniflht east ftom the Pole-itar, and the pther five stan hang^ 
ingaown from them, Cassiopeia nearly straight west, and G^ 
pella not far from the^tenith. These circumpolar stars may 
therefore be seen at every season of the ^eair, and their rela^* 
tive positions determined beforehand by smiply turning round 
the map to the month,, or day of the month, required, so that 
that point may be at the top ; and although the months are 
arranged so as to correspond with ten o'clock P.M., yet the 
positions may be represented for any other hour, according to 
the directions given above. 

The following remarks may be stated in reference to the 
stars depicted on this map :' 1. All these stars never set in 
our latitude, "but appear to move round above the horizon in 
circles, of which the pole is the centre. As the observer is 
supposed to be in fifty-two degrees N. latitude, all the stars 
within 52° of the pole never descend below the horizon. In 
one part of their diurnal course they appear above the pole, and 
some of them near the zenith, and in the opposite point they 
appear bcAow the polar point, and sometimes near the northern 
horizon. 2. In the higher part of theiir course they appear to 
move from east to west, and in the lower part from west to 
east. Those nearest the pole describe small circles around 
the polar point, and those at greater distances describe larger 
circles; but their periods of apparent revolution are exactly 
the same, namely,*' twenty-three hours, fifty*siz minutes, and 
four seconds.. 3. The stars represented in this map are only 
those which are most prominent and obvious to the naked 
eye, in order to prevent confusion, and that the untutored ob- 
server may not be distracted with too many objects at one 
view. They chiefly oonsist of- stars of the second, third, and 
fourth magnitudes. 4. In order that the observer may be able 
readily to estimate the apparent distances of ihe stars from 
each other and firom the horizon, it may be projder to keep in 
mind that the'distance between the two pointers is exactly 
five degrees, and between Dubbe (the nearest to the pole) and 
the Pole-star, twenty-nine degrees. By applying these meas- 
ures by the eye to other stars, their ^apparent distance may be 
very nearly estimated. 6. Although i have stated, in general 
termsv that the pointers come .to the southern meridian, or are 
tiearly in the zenith, at ten P.M., about the beginning of April, 
yet it is not before the seventh of this month that they are ac- 
enrately in this position at ten in the evening ; but the differ- 



'6ROQPINO OF THE STARS* . 29 

eiice is not much perceptible by tttft eye during th^ course of 
a week or -two, and therefore can lead to no great mistake. 

6. If the circle containing the stars were cut out, and sur- 
rounded with the circle of months and days, and made to re-i 
▼olye within the circle of hours, it might be made to serve 
die purpose of an astronomical clock for pointing out the 
hours of the night, and likewise for showing the positions of 
the circumpoiar stars for- any hour of the day or night. 

7. The delineations of the apparent distances of the stars on 
this map are on a scale of only one half the size of that on 
which the two preceding maps were constructed. 

'the three preceding views of certain portioqs of the heav- 
ens, partly delineated from actual observation, axe intended 
to convey to general observers a naiurcU representation of 
diose quarters of the firmament to which they refer, so that by 
a little farther attention and observation, and an inroection of 
a celestial atlas, they may acquire a general view of the prin- 
cipal stars and constellations visible in our hemisphere ; for 
on most celestial planispheres and .globes there is such a 
group of -eyes, noses, legs,^ tails, claws, and wings connected 
with the mythological figures of the constellations, no traces of 
lAach can be se^ in the heavens, that the learner is some- 
times confounded, and can scarcely trace ai^ resemblance 
betwe^ what is depicted on such globes aild planispheres 
and the real aspect of. the firmament, the stars appearing, in 
many instances, as accidental 8pots,.buried, as it were, amid 
the group of hieroglyphics vrith which they are connected. 



CHAPTER n. 

OR TBI AERANOSmNT OF THE STABS INTO CONSTILLATIOKS, 
WITH SKiTCHKS OF THEIR MYTBOLOGIGIL HISTORY. 

In order to distinguish the stars from one another, the an- 
cients divided the heavens into different portions or spaces, 
called consteUationsy or groups of stars. They^ supposed each . 
group to occupy a space which a lion, a bear, a man, a harp. 
Off other object would fiU if it were there delineated; and 
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benee the different comtellatioiw were depicted w if they had 
borne a lesemblance to dragons, dogs, rams, altars, ships, and 
similar objects, whether imaffinary or real. The invention of 
the constellations, particularly those of the Zodiac, is gener- 
ally attributed to the Chaldeans or the Egyptians ; but most 
probably the merit, such as it is, is due to the former, although 
the Egyptians' appear at a very early period to have derived 
the knowledge* of astronomy frQm the inhabitants of Chaldea, 
and imparted it to the ancient Greeks and other nations. The. 
first series of constellations which were formed appear to have 
been those of the Zodiac. Finding that the year consisted 
neither of twelve nor of thirteen lunations, in order to know 
the precise bounds of the annual course of the sun, they were 
under the necessity of carefully examining what stars were 
successively obscured in the evening by Sie motion, of that 

globe, and what stars, after emerging from its rays, showed 
lemselves again before ^ dawn of dayv 
Macrobius, an ancient Roman author, and Sextus Empiri- 
cus, a Greek whtec, have handed down to us the ingenious 
method which the first astronomers used to determine exactly 
the course which the sun describes in the heavens, and to 
divide the year into equal portions, of which the following is 
a condensed description : 

They every day saw the sun and the whole heavens turn- 
ing round from east to wes^. In the mean time they observed 
that the sun, by a motion peculiar to it, receded, froin day to 
day, from ceitain stars, and took its place under others, al- 
ways advancing towards the east. As they found that twelve 
revolutions of the moon approximated to one revolution of the 
sun, but that a certain sensible difference existed, they wished 
that they might have twelve divisions of the year, which 
might be exactly equivalent to the year itseUi. For this pur- 
pose they took two brass open vessels, the one pierced at the 
bottom, and the other without any orifice below. Havinff 
stopped the hole of the first, they filled it with water, and 
placed it so that the water might rati out into the other ves- 
sel the moment the cock sho^d be opened. This done, they 
observed in that part of the heavens where the sun has its 
annual course the rising of a star, remarkable either for its 
nugnitude or its brightness, and at the critical instant it ap- 
pewed on the horizon they began to let the water flow out of 
the upper vessel into the other during the rest of the night and 
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die whole foUowing day, till the ray moment wium the same 
star began to appear anew on the horizon. The instant it was 
again seen they took away the under vessel, and threw the 
water that remained in jthe upper on the groond. llbe ob- 
servers were thus sure of having one devolution of the whole 
heaven between the first rising of the star and its retuth. 
Hie water which had ilowed during 'that time now afforded 
them the means of measuring the duration of one whole rev- 
olution of the starry firmament, and of dividing that duration 
into several equal pojrtions. They then divide the water of 
the under vessel into twelve parts, perfectly equal, and pre- 
pared two other small vessels capable of coiitaiuing exactly 
one of these portions, and no more. They again poured into 
the great copper vessel the twelve parts of water all at once, 
keeping the vessds shut. They then placed under the cock, 
still shut, <me of the two small vessels^ and another near it to 
succeed the first as soon as it should be full. All these prep- 
arations being ready, the next night they observed that part 
of the heavens towards which they had remarked the son 
took his course, and waited^fpr the rising of the constellation 
which has since been called Arieg^ The instant Aries ap- 
peared, and th^ saw the first star of it ascending, they let 
the water run into- the little measttfe. As soon aS it was full 
they removed it, and threw the water out, In the mean time 
they put the other empty measure under the fall. They ob- 
served accurately all the stars that rose during allthe periods 
wfaic^ the measure took in filling, and that part of the heavens 
was tttminated ii^ their observations by the star which appear- 
ed last on the horizon the moment the measure was- just full. 
In like manner they |>roceeded with the other vessel alter- 
nately, till the two smul vessels were three times filled, which 
marked out six -divisions, or one half of the course of the sun 
in the heavens. They were then forced to defer the obser- 
vation and measurement of the other half of the_^rmament' till 
the opposite season of the year, when they proceeded as be~ 
fore. 

^ving in this manner determined the twelve divisions of 
the heavens, snd marked the clusters of stars peeuliar to each^ 
they proceeded to give them names, and, in general, termed 
them the stations or hautSs of the son, three of which were 
assioned to eich season. The particular ntnies given to each 
ol toe .twelve conetellations of the Zodiac are genenliy sup* 
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posed to refer to certain circumBtances peculiar to tlie diSet' 
ent months. As the Chaldean observers seem to have been 
of opinion that there were, during the spring, no productions 
more useful than Iambs, calves, and rams, they gave the con- 
stellations through which the sun passes during that season 
the names of the three animals by which they were most en- 
riched. The first was named Ariesy or the Ram ; the second 
TauruSt or the Bull ; and the third Gemini^ or the Twins, 
that is, the two goats, which commonly bring forth two young 
at a time. The Greeks afterward represented them by Cas- 
tor and Pollux, two twin' brothers, sons of Jupiter by Leda, 
the wife of Tyndarus, and as such are represented on our 
globes. Having remuked that there was, a point to which 
ue sun approached when passing these signs, but which it 
never went beyond, and that it afterward receded from that 
point for six months together, this -retreat of the sun backward 
led them to distinguish it by the na^ie of an animal which 
walks backward, and hence it was denominated Cancer, at 
the Crab. As the heats in the next month (July) are most 
int^se, they compared them to the raging and fierceness of a 
lion, and hence they, called the sign Leo, that is, the Lion. 
As m the next montn harvest commences, and as young girls 
were generally set to gletin in the fields, they denominated 
ibe sign corresponding to this month Virgo, or the Virgin, 
which is represented by .the figure of a young woman holcung 
an ear of com. 

The perfect equality of days and nights which happens 
when the sun quits the sign of Virgo caus^ astroiiomers to 
give thQ next sign the name of Libra, that is, the Balance, 
poised so as to represent equal day and night. The firequent 
diseases which are produced in consequence of the sun re- 
tiring tor the south procured the next Sign the name of Scot' 
pio, or the Scorpion, because it is mischievous, and dracs 
after it a sting and venom. When harvest is over, and ue 
fields cleared of the crops, then is the season for hunting, and 
therefore the sign in which the sun enters at that time has ob- 
tained the- name of Sagittarius, that is, die Archer, or Hunts- 
man. The next constellation, Cap^om, had its orisin from 
the wild goat, whose nature being to seek its food from the 
bottom to the top of mountains, was considered emblematic of 
the ascent of the sun from t)ie lowest point of its course, in 
the beginning of this sign, to its highest pitch or snmmk in 
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the summeir solftice, wImii it ent«n the sign Cahcer. The 
next sign is ealled Ajquarius, or the Water-bearet, emhlanut- 
ical of the rains which generally fall at this season of the year ; 
and the last sign is named Puu^t or the Fishes, which name 
seems to have been given because at the time when the sun 
enters it fishes are then considered asiattest and most in sea- 
son for use. 

Such were the names and the symbols which the ancients 
appropriated to that great circle orzoue of the heavens thioutfh 
which the sun, moon, and planets appeared to move. As the 
names of ten of these signs or constellations are borrowed 
from several animals, astronomers ^ve the annual z'one which 
they compose the name of tke Zodtac, that.is, the circle of an- 
imals, from the Greek word (bovj an animal. By this divis- 
ion of the heavens, mankind acquired a new method of meas- 
uring time, and of regulating all their labours, iProm the 
knowledge of the year and of its several subdivisions, and the 
periods when sowing oughts to commence, and when the fruits 
4>f harvest might be expected to arrive at maturity. When, 
after the settmff'of the sun, they saw the staie of the sign 
AruM asc^d the opposite horizon, and distant from the sun 

Sr one helf of the (Sphere of the heavens, they then knew thtt 
e son was under the 9ign lAbfra, which, being the seventh 
of the celestial signs, was distant from the first by one half of 
the whole Zodiac. When; ftt the i^proacK of day, they saw, 
in the middle of the firmament or on their meridian, jat an 
equal distance from east to west, the principal star of the sign ' 
Leo, they understood that. the sun, then about to rise, was at 
the distance of fAre« signs from Leo, and removed towards 
the east one fourth part of its circle. Thus, without seeing 
the stars, which were obscured and overpowered by the sun*s 
rays as he parsed through them, they could say, with a perfect 
assurance^ " the tf^n is now in ScorpiOf and in two months 
hence the shortest day wiU arrive.'* On the sight of a single 
constellation, placed either in the eastern, wettem, or middle 
part of the heavens, they could immediately tell in what sisn 
the sun was, how far the year was advanced, s^d what kinds 
of labour were requisite to be performed. . It is therefore to 
astronomy we are orieinally indebted for our knowledge of the 
length of the year and the commencement of its different sea- 
sons. 
Th« ancients next proceeded to arrange into constellations 
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the other sioups of stars which were situated ta the north and 
south of tne Zodiac. In forming this arransement the^ pro- 
ceeded on principles similar to those hy whidh theyMd delin- 
eated the sighs of the Zodiac. They conceiyed the different 
groups as if they bore a certain resemblance to birds, beasts, 
serpents, or to cectain imaginary beings, and gave them names 
corresponding to such conceptions. This they seem to have 
done for the sake of assisting the memory and imagination in 
forming a general idea of the forms and the relative position of 
the several clusters of stars, and to enable the observer more 
readily to distinguish and to point out any particular star ; but 
it would be too tedious, and would convey little profitable in- 
struction, to inquire into the reasons of the emblematical 
figures they adopted, or to attempt a detailed view of their 
mythological history. 

The following table contains a list of all the •constellations, 
ancient and. modem, with the number of stars in' each, as 
stated in the Historia Celestia ef Flamstead, formerly Royal 
Professor of Astronomy at Greenwich. The first column con- 
tains the name of the constellation, the second column the 
Dumber of stars it contains, and the third column the principal 
•tars and their maffnitudes. The number 1 expresses stars , 
of the first magnitude ; 2, those of the second magnitude, 6cc 

NORTHERN CONSTELLATIONS. 

. Name. sSiJf ^ Principal Stan. 

Ursa Minor— the Little Bear 24 . . Pole Star, 2. 

Ursa Miyor— the Great Bear < 87 .. Dubhe, 1; Alioth,9L 

Drsoo— the Dragon ,••• 60 .. Raataben, 2. 

Cepheus (East of Draco)' •••• 35 .. Alderamin, S. 

Bootes^the Herdsman •' 54 .. Arcturus,!.; Mirac,S. 

Corona Borealis— the Northern Crown I „, Ainh««.*Mi o 

(East of Boote8)i S »* v Aipnecca, A 

Hercules, with Cerberus 113 •• Ras Algethi, 3. 

Lyra— the Harp 21 .. F« j^a, or Lyra, 1. 

Cygnas— the Swan 81 . . Deneb, 2. 

Cassiopeia— Lady in her chair »« . . 55 . . Schedir, S. 

Perseus, snd Head of Medusa ••* 59 .. AIgenib,2; Algol, 8. 

Auriga— the Wagoner 66 .. Capella, AlfO^i^h, ]. 

Serpentarius— Serpent Bearer 74 . . Ras Alhague, 2. 

Serpens— the Serpent .' 64 

Sagitta— the A.rrow (North of Aquila). . . 18 

Aquila and Antinoas— the Eagle, &c.. . . 71 . . Altair, 1 or 3. 

Delphinus— the Dolphin 18 

Equuleos— the Horse^s Head . '. 10 ' 

Fqirasss— the Flying Hone .,•-«..*.... 89 . * Markab,S ; Sobeat,2. 
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^ »■••. ^S^ PHndpalStM* 

ijadiomeda......^..... 66 .. Alainak,2; Mirack,a 

Triangvlam— the Triangle -.16 

Camelopardalis— Camelopard .......... 56 

Leo Minor^the Little Lion . .. . ^ '63 

Ck>ma Bernicea^Berhice's Hair (North T ^« 

ofVlrgo) j ** 

Valpecula et Anser— the Pose & Gooae > «« 

(South of Cygnus). j^ *» 

Lacerto—the Lizard (East or Cygnus)... 16 
ScmamSobieski (North of Sagitiariua).. 8 

Cania Ylsnatiei — the Greyhounds 2$ - 

Lyia .....44 • . 

Cerbema « :.. .4 

Mons Meuelaua (Southeast of Bootes). . . 11 
Taurus Poniatowski— the Boll of Po- )' « ' ' 

niatow8ki(We8tof Aquila) )• ^ 

Moaca— theFlyO^orthofArie^ 6 

Tarandus— Reindeer (at North Pole 13 



number of stars in the North- ) t^^ 
Constellations ] **** 



SOUTHERN CONSTELLATIONS. 
Those ConstellatUma marked thus,^ never riee in N. lot. 52 degrees, 

NiaM. ^^ PrioeiiMa Sian. 

Cetos—tbe Whale.... 97^VMenkar,3; Minit2. 

Orion 78'.. Betelguese, 1 ; Rigel, 1 

Eridanus-^he River Po 84 ... Achemar, 1. 

Lepua— the Hare (South of Orion) ' 19 

Cania Major— the Great Dog 31 .. Sirius, 1. 

CanlB Minor (NoHOi of Monoceros) 14 . . Procyon; 1. 

Argo Navis— the Ship Argo 64 . . Canopus, 1 ; Naoa, 2. • 

Hydra— the Serpent , , 60 .. Corflydro, 1. 

Crater— the Cup (South of Virgo). 31 . . Algorab, 3. 

Corvua— the Crow (South of Virgo), r . . . 9 . » Alices, 3. 

Centaurus— the. Centaur 35 - 

Lapus-^the Wolf 24 

Ant— theAltap 9 

CoTonarAuBtralis— Southern Crown 12 -^ \ 

Piscis Australis (South of Aquarius) 21 . . Fomalhaot, 1. ! 

Columbo Noachi— Noah'a Dove 10 ' 

RoburCaroUf (East of Argo Navis) 12 

Grast— the Crane 13 

Phcenixt ^ 13 

lodost— the Indian 12 

Fftvot— the Peacock 14 

Apost— the Bird of Paradise:.. 11 

Apis Mn»cat Australia 4 

Triangulum Australist (South Triangle) 6 

Piscis Volansf— the Flying Fiah 8 

Cameliont (near the South Pole) -. 10 

Domdot— the Sword Fish 6 
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«».__ Wo. of 

Toucant— 4he Araertean GooM 

Hydrasf— the Water Snakf • r.' 10 

Sextans— tbe Sextant (South of Leo). ... 41 
Monoceros— the Unicorn * SL 

Cruz— the Crosat x"^ * 

The Sculptor's Apparatus ». 19 

CirciDusf— the Compasaea .7 

Brandenburgium Sceptrum (Southwest \' ft 

ofOrion) 5 ** 

Equuleus Pictorlus 8 

Fornax Chemica •* 14 

Horologiumt — the Clock ..t'>» 18 

Mons Mensat— the Table Mountain .... 30 
Mabhina Pneumatica— the, Air Pump ... fi4 

Norma, or Euclid's Square IS 

Octans Hadleianust— Hadley's Octant . . 43 
Pyxis Nautica—Marijper'a Compass ... . 8 

Beticnla Rhomboidalisf 10 

Telescopiumt— the Telescope j 9 

Sculptoriot-the Eograver'a Tools ..... 16 
M icroscopium- tha Microscope. 10 

I 

Total number of stars in the South- > .miv 
.em Constellations \ 

ZODIACAL CONSTELLATIONS. 

Naiae. ' ^J;^' FriBdpal 8(m. 

Aries— the Ram.. ^..'o 66 . . a Arietis, 8. 

Taurus— the Bull ' 141 . . Aldebaran, 1 ; Pleiades 

Gemini— the Twins 85 .. Castor, 1 ; Pollux, 1. 

Cancer— the Crab 83 .. Acubeos, 3. 

Leo— the Lion 05 ...Kegulua, 1 ; Denebola,3. 

Virgo— the Virgin «• IJO '. Spica Virginia, 1. 

Libra— the Balance 51 . . Zubeneschamale, 8. 

Scorpio— the Scorpion. 44 . . Antaraa, 1. 

Sagittarius— the Archer i. G9 

Capricornns— the Goat 51 

Aquarius— the Water Bearer 108 .. . Scheat, 3. 

Pisces— tbe Fishes .i 113 

Total number of stars In the Zodiac . . 1016 

Total number of stars in all the Constellations 34B7. 

Thus all the visible stars in the firxnament have been ar- 
ranged into nifiety-fonr constellations, of which forty-eight 
were formed by the ancients, and the rest within the last two 
or three hundred yedi^. Of the stars above enumerated, there 
are about 17 of the first magnitude, 76 of the second, 223 of 
the third, and the remainder of the fourth, fifth, and sixth 
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magnitodetf. The different classes of magnitudes are intend- 
ed to express their apparent brightness. The brightest stars 
are. said to be of the first magnitude ; -those which appear 
next in brightness, or inferior to the first, are. classed in the 
second magnitude ; and so on down to the sixth magnitude, 
which comprises the smallest stars T^ible to the naked eye ia^ 
the clearest night ; though there are' but few eyes that can 
distinguish those which belong to the. sixth magnitude. All 
the stars beyond these limits come under the general denomi- 
nation of Telescopic ^tars; and with the most powerful tel- 
escopes, stars may be perceived of all classes, from the sixth 
to the sixteenth order of magnitudes. Every increase in the 
power of these instruments brings into view innumerable mul- 
titudes of those orbs which were' before invisible, so that no 
definite limits can he assigned to the apparent brightness or 
magnitudes of the stars This classification into magnitudes, 
however, as it is. entirely arbitrary, so.it is extremely indefi- 
nite, and can convey np very accurate ideas even of their 
apparerU brightness or intensity^of light. This consideration 
has led some eminent astronomers to endeavour to estimate 
the apparent b/ightness of eactTstar by experipaents made with 
the photometer. From various experimental comparisons of 
this kind, the late'^Bir Wm. Herscnel deduced the following 
conclusions:. 

Light of a star of the average Ist magnitude =: 100 . 

• 2d . i= 35 

3d' . =12 

4th ). 5=^ 6 

5th .= 2 
6th . =1 

So that the light of a star of the second magnitude is one. 
fourth of that of a ^tar of the first magnitude ; the light of one 
of the third, one eighth ; of the fourSi, one sixteenm ; of the 
fifth, one fiftieth ; and of the sixth, only onejiundredth part. 
Sir Jiohn Herschel informsr us that, from hi^ own experiments, 
he has found that the light of SiriuSy the brightest of all the 
fixed stars, is about 324 times that of an. average star of the 
sixth magnitude. • . ' . 

It may be proper to obsefve^that the stars specified in the 
8tat9ments inserted above are not all visible to the naked eye, 
nearly two thirds of them being perceptible only by the tele- 

D 
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seope ; but they tre those stars iwhose latitades and longitndeey 
mnd whose ri|^t ascensions and declinations, have been accn- 
lately deteiminedl They fojmonly d very smaU proportion 
of those which are fonnd to exist in the most distant regions 
of the firmament ; for by powerfol teletoco]>es there have been 
explored, in a single speck of the heavens a number which far 
exceeds that of all the visible stars in the sky ; and cataloguer 
have been formed in modem times- which comprise from fifty 
to a hundred thousand of these himinaries. 

The first astronomei^ so far as we know, who attempted to 
make a catalogue of the stars, was IBpparekuo of Rhodes, who 
flourished about 120 years before' Clu'ist. Having observed- a 
new star which he had never seen before, he" began to doubt 
whether there might hot be cihanges occasionally taking place 
among these lummaries, and therefore commenced muting. a 
cataloffae of them, noting dow]> the position and magnitude 
of each star, with the view that, if any new star should again 
appear, or any of those observed by him should increase or be 
diminished in magnitude, or totally disappear, such changes 
might be known to those who should live in future jtges. Tnis 
catologne, which was handed down to' us by Ptolemy,. an an- 
cient Egyptian astronomer, has been of special use to modem 
astronomers, both in determininff the rate of the precession 
of the equinoxefi, and in proving uiat certain stars which then 
existed are no longer to be seen in the heavens ; thus indica> 
ting that changes and revolutions are taking place among the 
distant bodies of the unlverae. The catalogue of Hipparchus 
contained a description of the places of 102*6 stars. The 
Arabians are the next whom history represenfs as having at- 
tempted to form a descriptive catalogue of the stars. ' This 
was effected by Ulug Beighf the grandson of Timurlane, 
from his own observations macie at Samarcand, whose cata- 
logue contains 1023 stars. Tycho Brahe, the celebrated 
Danish astronomer, w^ lived in the sixteenth century, by 
means of the large and accurate instruments he invented, 
formed a catalogue of 777 stars, which are considered as su- 

6 dor in eonectness to those of Hipparchus and Ulug Beigb. 
e was prompted to this laborious undertaking by the sud- 
den appearance of a new star in Cassiopeia, in Uie year 1572, 
which shone with the brilliancy of Venus, and was visible even 
at noonday. Bayer soon.after published a catalogue of 1160 
stan^ in which he introdneed the'practice of distinguishing the 
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■Un bj tlMh letters of the Oreek alphabet. All the catalogues 
now mentioiied were foirmed before the teleaccme was inyent- 
•d, and contained nearly all the stars which coufd be perceived 
by th^ unaaeiated eye. Soon after the invention of the tele- 
ecq>e, in the beginning of the seventeenth century, the cele- 
l»ated Hevelius composed a catalogue of 1888 stars, of which 
1663 were observed^ by himself, and their places computed 
for tbe^yeai 1660.* • But some of' our modem observers of 
the heavens have pnblished catalogues which contain the po- 
sitions of. many thousands of stars, besides multitudes of neb- 
vimi of vazibos descriptions, double, triple, and quadruple stars, 
and various other celestial phenomena. 

The division of the heavens into constellations, and the 
names and figures by which they are distinguished, seem to 
have been of a very ancient date. Job, who is supposed to 
have lived in « period prior to that of Moses, refers to some 
of them by the same names which they still bear. " Canst 
tfaon bind the svreet ii^uences of Pleiades^^-^^x the seven 
•tars — **or loose the bands of Orion V that is, the 6e^ of 
Orion, which consists of three equidistant stars in a straight 
line. ** Canst thou bring forth Mazzaroth in his season 1 or 
canst thou guide Arcturas with his sonsl" Arcturus is a 
bright atar ' of the first magnitude in the constellation of 
Bootes, and is here put for the constellation, itself. The ex- 
pression "his sons" is supposed to refer to AsUrion and 
Ckara, the' two Greyhounds, with which he seems to be pur* 
•uinff die Great Bear around the North Pole in the diurnal 
ravoiution of the heaven^. Mazzaroih u generally supposed 
to reier to the twelve sions of the zodiac, which, by their ap- 
pointed revolutions, produce 'the succession of day and night, 
and the seasons of the year. In another part Of this b^k. 
Job, when filled with profound reverei^ce of the majesty of 
God, declarea that He alone ** spreadeth put the heavens, 
and maketh Arcturus, Orion, and the Chambers of the 
South." Theturophet Amos, who lived 800. years before the 
Christian era, alludes to the same objects in the fifth chapter 
of his prophecy : ** Ye who turn judgment to wormwood, 
and leave on righteousness in the earth, seek Him who maketh 
the seven stars .and Orion, who tumeth ^e ahadow of death 
into the morning, and maketh the day dark with night ; that 
calleth finr the waters of 4he sea,- and poureth them out upon 
the &CO of the earth : the Lord* of Hoots is his name." 
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The names of the constellations, and the hieroglyphic fig- 
ures by which they are represented, appear, however, to have 
had their origin in superstitious and iaolatroos notitms. The 
Egyptians, it is well known, worshipped the host o£ heaven 
under the figures of most of the animals which represent the 
celestial constellations, particulariy the signs of the Zodiac. 
They imagined the sun, which they called Onm, to be a 
proper representative of the Spirit of Nature, or the Supreme 
Being, who, like the sun, appears everywhere present, exer- 
cising his influence Over the universe. The moon, as she re- 
ceives her light from the suh, was 4ooked upon as a female 
divinity, and called Isis ; which goddess was madi? to signify 
universal, nature considered as passive, and susceptible of va- 
rious impressions, forms, and qualities. They, found, or im- 
agined they found, .in various anjmals some prop^ies or 
qualities corresponding to the motions, appearances, or joiflu- 
ences of -the sun, moon, and stars. This induced them not 
only to use those animals in their hierqglyphic representatiops 
of their deities, hut ulso to pay them divine honours.^ Thus, 
by the Ranif a prolific animal, they represented the genial, 
fertilizing influence of the sun in jspring ; ' and by the hot and 
furious jLton, his violent scorching heat in the summef ; and 
the Boll was an emblem of the various powers of the sun in 
forwarding the business of agriculture, in which this animal 
was of particular service. As the oversowing of the Nile is 
particularly beneficial to the land of £gypt, and as that river 
was observed to swell at the rising of Sirius, or the Dog Star, 
so they had a special veneration for that orb, as if its divine 
influence had contributed to that fertility which was produced 
by the inundation of the Nile. Th&t the Egyptians worship- 
ped all the animals depicted on the Zodiac, and those which 
represent seyeral of the other constellations, is proved by the 
testimony of several ancient authors, particularly Herodotus, 
who says that *^ in Egypt all sorts of beasts, whether wild or 
tame, were accounted as sacred, and received divine honours." 
And it is not improbable that this worship of the host of heaven, 
through the hieroglyphics of various aniknals, was a^ general 
practice during the abode of the children of Israel in that coun- 
try, and that the following admonition of Moses has a refer- 
ence to this circumstance : " Take heed lest ye <^otrupt jovgt' 
selves and make you a graven image, the similitude of any 
figure, the likeness of ^ale or female, the hJieness of any 
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beast -that is on the earth, the likeness of any fowl that flieth in 
the air, the likeness of anything that creepeth upon the ground, 
^e likeness of any fish that is%in the waters beneath the 
earth ; and.le8t thou lift up thine eyes to heaven, and when 
thou seest the sun, and the moon, and the stars, even all the 
host of heaven, shouldst be driven to worship them and serve 
them, which the Lord thy God hath divided unto all nations 
under the whole heaven. But the Lord thy God hath taken 
you and brou^t you forth' out of the iron fumaqp, even out 
of E^ypt." The reference here made to their being brought 
out of Egypt seems bvidently intended to pu^ the Israelites 
in mind of their deliverance froia the iddatrous pracHees of 
the inhabitants of ..that countiy, as well as from the slavery to 
which they had been subjected, and consequently implies that 
the Egyptians indulged in the superstitious worship to which 
we have alluded. . 

As it is the practice of astronomers to denote the relative 
apparent magnitudes of the stars in each constellation by the 
letters of the Greek alphabet, the whole of this alphabet is 
here' inserted, that the unlearned reader may be enabled to 
distinguish the different characters, and the order in which 
they follow each other. 

The first letter of the Greek alphabet, a, denotes the largest 
or brightest star in each constellation. Thus, a Lyrae is the 
brightest in the Qonstellation of Lyra, or the Lyre ; fi Lyr», 
the star next in brightness to alpha ; and so on throughout all 
the letters of the Greek alphabet. When the number of stars 
to be distinguished^ in any constellation is greater than the 
number 0f letters in the Greek alphabet, asjtronomera have re» 
course to the letjters of the English alphabet, and^ distinguish 
the remaining stars, according to their apparent brilliancy, by 
the letters a, d, c, d, dec. ; and if more stars still remain to be 
distinguished, they resort to numerals, thus a^ d^ &c. From 
this mode of distinguishing the apparent magnitude of vthe 
stars, the reader will easily perceive that'those stars which are 
distinguished by the first letters of the Greiiek alphabet are the 
largest in any particular constellation, while those whkh are 
marked with letters towuds the close of the alphabet are 
among the smaller stars. 
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GREEK ALPHABET. 
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ON THE PftOPRIKTT OP A.DOPTINO A MORB^NATURAL ARRANGI- 
MRNT AND DBLINBATION OiP THE STARRY 0R0UP8. 

Thx 6gure8 of the celestial constellatioDs to which we have 
BOW adverted are still depicted on our celestial globes and 
planispheres, and present, in my opinion, a very awkward and 
unnatural representation of the starry heavens. It is rather 
a strange ^ circumstance that, for a period of more than two 
thousand years, the firmament has been contemplated, and the 
arrangements of the bodies it contains studied, through the 
medium of bears, serpents, lizards, rams, ' wha,les, centaurs, 
dolphins, flying horses, three-headed dogs, hydras, dragons, 
and many other grotesque and incongruous figures. The 
sublime wonders of the evening sky have thus been associ^ 
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•ted with a group of BKan, ridiculous, and imaginary objects, 
of -^^ch we have scarcely any prototype in nature, and in 
which there is not the least shadow of a resemblance to the 
objects which they are intended to represent. When the 
youiig student of astronomy' wishes to distinguish particular 
assemblages of suns and systems of worlds, he is required to 
connect them in his imagination with wolves, lions, snakes, 
and numerous fantastical figures, which are bent and twisted 
into, unnatural shapes, which have as little resemblance to the 
objects in the heavens as the gloom of midnight to the splen- 
dours of the meridian sun. Such representatioi^s have a ten- 
dency ta convey to juvenile minds a mean idea of the most 
august bodies in nature, und of the ample spaces which sur^ 
round them, and in which th^y perform their revolutions. 

The terms used in any science, the mode of communicating 
its instructions, and the delineations which such instructions 
require, ought undoubtedly to be accommodated to the dis- 
coveries which have been made in the course of ages, and to 
the present statie and objects of that science ; and unless wd 
can show that the terms anii figures to which I allude are the 
best calculated to the present state and objects of astronom- ^ 
ical scieiyce, and fitted to assist the student in forming natural 
and correct ideas of the arrangement of the celestial orbs, it 
is expedient that some change and improvement in this re- 
spect should be adopted, in accordance with the new modifi- 
cations and arrangements which have been introduced into 
other departments of science. The propriety of introducing 
sotaae changes in delineating' the constellations, and in their 
nomenclature, may 'perhaps appear from the following consid- 
erations : 

1'. The natural and hieroglyphic figures now in use have 
no resemblance to the groups of stars they are intended to 
represent. What resemblance, for example, exists betweeil. 
an eagle, a wolf, a centaur, a flyii^-fish, or Hercules with his 
club, and the constellations wmch bear their names and are 
attempted to be delineated by their figures! Even when 
imagination has stretched itself to the utmost in order to fan> 
ey a resemblance, it is obliged to represent such creatures in 
the most unnatural positions ; and, after all, it is found impose 
sible to bend and twist their wings, and legs, and tails, and 
claws, in such a manner as to take in all the stars in the group, 
somcr pretty coni|»icuou8 ones being still left unformed m the 
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intmnediate spaces. Besides, the discovery T>f new stan hf 
the telescope has now completely deranged the figures of the 
ancient constellations ; so Uiat, however much the )egs, arms, 
' and feet of the figures may be twisted, they cannot be made 
to coincide with hundreds of stars which are known to exist. 
The only consteUatfons which may b^ said to bear a very rad^ 
resemblance to the natural figures are Orion and Ursa Major ; 
but even in these the resemblance is very distant. Hence 
what is commonly called a hear is also conceived to resemble 
a plough and a wagoni and is, by the vulgar, distinguished by 
tbiese names. 'Hence, also, different nations represent the 
same constellation by different figures: thus, ^ instead of our 
hieroglyphic delineations, the Hindoos have bespattered the 
firmament with bedsteads, dogs* tails, ear-rings, couches, ele- 
phants' teeth, cats* claws, red saffron, children's pencils, lions' 
tails, festoons, wheels, razors, pieces of coral, pearls, and 
other vhimsical objects equally appropriate.** 

la a judicious comparison of the figures of the different 
dusters of stars with any other object, for the purpose of a 
name or reference, the figure of the particular cluster ought 
first to be accurately considered, and then an object, having as 
neiur a relation to it as possible, should be fixed upon as its 
representation. But an order exactly the reverse of this 
seems to have been adopted by the ancients in their arrange-' 
ment and nomenclature of the constellations. They first fixed 
upon the heroes, animals, and mythological figures which 
they intended to [dace in the celestial vault, and then at- 
tempted, if possible, to bend the clusters of stars to correspond 
with them: a most absurd, luscientific,^ and unnatural proce- 
dure. And shall all succeeding astronomers in every nation 
tacitly give their i^probation of such rude and injudicious ar- 
rangements, as if they were unqualified for forming a man 
scientific and definite outline of the sublime, spaces of the fir- 
mament 1 

2. The fiffures now in use tend to convey a mean idea of 
the objects they are intended to represent. When the stars 
were^ considered as merely a number of tapers or studs fixed 
in the vault of heaven, solely for the purpose of shedding a 
few climmenng rays on the earth and adoming Uie canopy of 
our habitation, it might not appear quite so mcongruous to 

• 8«e « Ariatis Ressarcbssi" vd. H., art. le-Andqaity of the Indian 
Zodiac. 
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fepreBent their different groups by ''comptible men, and 
birds, and four-footed beasts, and creeping things." But now 
that the astronomer views the stars as. so- many suns and sys- 
tems of worlds, dispersed through the immensity of space, the 
association of such august objects with rejMresentations so 
silly and whimsical as the mytholosical figures delineated on 
our glpbes, produces not only a' lu<&crous effect by the great- 
ness of the contrast, but, for the same reason, tends to lessen 
the idea of sublimity which naturally strikes the mind on the 
contemplation of such a stupendous scene. Every one knows 
bow much- things gi«at and noble are debased by being placed 
in intimate connexion with little and ignoble objects, and must 
feel the force of this ^association in the folk>wing lines of Hu- 
dibias : * 

" And now bad Fhce^us ip the lap 
, Of Thetis lakeo put his nap ; 

And, like a lobster boird, the mora 

From ttlack to red began to turn.*^ 



Again: 



*' Cardan belieyed great states depend 
Upon'the tip of the Bear's tail's end; 
iliac as he whidt'd it towards Hm san, 
8trew*d niigbty empires up and down." 



And again : . ' 

<* Wlio made the BaUmfie^ md whence earns 
The BtUly the Lian^ and the Rami 
Did not we here the Argt>-r\g ? 
Make Bereaioe's periwig? 
Whose livery doeS the Coachman wear ? 
Or who made Cassiopeia's obair 1 
And therefore as they came ftt>m hence, 
With us may bold intelligence^' - 

3uch an. effect the celestial 'hieroglyphics have a tendency to 
produce when placed in association with the august objects of 
the sky. 

3. They tend to lead us back to the dark and rude ages of 
the world, and to familiarize our mii^^s to those crude, chimer- 
ical, and absurd conceptions which oiiffht now to descend into 
oblivion. The signs of the Zodiac a'nd most of the other con- 
stellations were invented by the Egyptians or- Chaldeans to 
perpetuate the memory of some of their rude and barbarous 
Leroes, to assi^ them in their absurd and idolatrous worship^ 
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or to serve Ihe foolish and impious preteDsions of astroloffy. 
In neither of these respects can the celestial hierogljrphtcs be 
interesting or instructive to the modem student of astronom- 
ical science ; but they are, in almost weiy point of view, as- 
sociated with opinions, practices, and representations, which 
deserve the most marked reprobatiim : they also distract the 
attention by turning it aside from the direct objects of the sci- 
ence to th^ iuTestigation of their fabulous history. How ridic- 
ulous the story of Calisto and her son Areas, whom the rage 
of Judo turned into bears, which now circulate about the North 
Pdel the story of Medusa^ whose golden hair Minerva turned 
into snakes, and of the winged horse which sprung from ih» 
Uood which gushed out in striking off Medusa's -head 1 the 
story of Orion, who was produced from the hide of an ox 
jnoistened with wine 1 tke. story of the Dragon which guuded 
the golden apples in the garden of the Hesperides, and was 
taken up to heaven and made a constellatiim on ^account of 
his faithful services 1 the story of Andromeda, of the Swan> of 
Perseus, and a hundred others of a similar description 1 

Such is the heaven of the pagan^d : a common receptacle of 
all ranks of creaturesv real and imaginary, without distinction 
or order ; a wild misceUany of everything that is false, gro- 
tesque, and chimerical. Such fantasticu groups, which oc- 
cupy the ** houses of the Zodiac'* and other compartments of 
the sky, may comport with the degrading arts oi the astrolo- 
ger, but they are not only incompetent to the purposes, but 
4sompletely repugnant to the noble elevation of modem astro- 
nomical science. . How incongruous, then, is it that such 
representations, the wildest hallucinatioiis of the human 
mind, should be blazoned in such brilliant colours upon our 
globes, and that a considerable portion of our astronomical 
Ijreatises should be occupied in detailing their mythological 
faiatery 1 Because a few shepherds in the plainiB of Babylon 
or on the banks of. the Nile arranged and delineate the 
heavens according to the first erode conceptions which arose 
in their minds, are these chimerical representations to guide the 
astronomers of every nation, and throughout all succeeding 
generations 1 It becomes the astronomers of the present day 
to consider whether ihey intend to transmit to the enlightened 

Senerations of the twentieth or thirtieth century the sublime 
iaeovefies of modem times, which have transformed the 
beaveas into an immense assemblage of suns and worlds, in- 
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cofporated and ditfigfimd with l^drai, goigons, flying hones, 
thiee-headed dogs, and other **dire chiineias^" or whether 
they might not be as well qualified as the shepherds of Chal- 
dea to rodnce the starry groups, in the concave of the firma* 
ment, to a more natural, simple, and scientific arrangement. 

4. The constellations, as presently depicted on our globes 
and planispheres, conyey an unimiural and complex repre- 
sentation of the heavens, which tends to confuse the imagi- 
nation of the juvenile student. On some celestial globes 
which I have inspectied, the Natural and hieroglyphic figures 
are so prommently engraved, and the colours with which they 
ire bespattered so deep and vivid) that the stars appeared not 
only as a secondary object, but were almost invisible, except 
en a very minute inspection. The animals were so nice^ 
drawn, and exhibited such a glare of variegated colours, that 
the sphere appeared more like a young' miss's playthinff than 
a delineation of the starry.heavens. It seemed as if the en- 
graver had been afraid lest his pretty little does, and serpents, 
and scorpionSySnd flying horses, and crabs, and lisaids, uiould 
have been disfigured by the. radiated groups of stars which 
spotted the pretty creatures, and therefore he threw them into 
the shadO) in order that the artificial globe, which a late phi- 
losopher calls *' a philosophical toy,'* might prove nothing 
more to the fair one who occaaionally twirlea it round its 
axis than a beautifully coloured ball to fill up a niche in her 
parlour or bedroom. The same thing appears in many of 
our planispheres'^of the heavens, on the first opening of which 
one would imagine he was about to inspect the figures con- 
nected with the natural history of animals, or the ^tastical 
representations illustrative of the system of pagan mythology. 
Whatever may be said of the utility of such delineations, it is 
evident they present a very awkward and unnatural Irepre- 
sentation of the beautiful and variegated scenery of a stany 
sky ; and hence it is that a young person who wishes to ac- 
quire a general knowledge of the positions of the principal 
stars finds it extremely difllcnlt to recognise them by out 
present maps and planispheres, on account of their being so 
much. interwoven with extraneous objects, and, on this ac- 
count, presenting an appearance so very difierent from what 
ih^ do in the heavens. 

For these and many other reasons, it appears expedient 
that some change or modification should bto Mopted in the ar- 
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nmgement and delinettion of the celestial orbe. W^ra any 
scheme of this kind attempted; it would be proper to proceed 
on the following principle, among others, namely, to give 
names to the starry groups from objects which bear the luar- 
est resemblance to the actual figures which appear in the heav' 
ens, I shall not presume at present to determine what are 
the particular, objects which mieht be selected for represent- 
ing the constellations, as it would ireouire a combination of as- 
tronomers to enter particularly into the discussion. It is eyi- 
dent, howeyer, that a number of clusters might be reduced to 
mathematical figures and diagrams ; and in so far as these 
were found to resemble the starry groups, they would form 
a natural representation. For there actually appear in the 
heavens, triangles, squares, parallelograms, pentagons, crosses, 
trapeziums, perpendicular and parallel lines, and various com- 
binations of geometrical schemes, some of which might be 
selected for the purpose proposed. It would be eiq^ient 
that as many as possible of the ola constellations should be 
preserved entire, such as Orion, Ursa Major, and others ; and 
that those which behooved to be somewhat deranged should 
be so divided as that two or more of the new- formed con- 
stellations should exactly coirespond to> one o^ the old, and 
vice versa. 

To any proposal of this kind, however, I am aware that 
many objections would be raised, psEticularly that it would 
introduce confusion into the science of' astronomy, especially 
when references are made to ancient catalogues and obser- 
vations. It is well known, however, that a similar difficulty 
has been overcome in reference to the science of chymistry. 
The new nomenclature, which was intended to^ express the 
Tuiture of the substance by the name which is attached to it, 
though at fi(st scouted by many eminent chymists and philos- 
ophers, is now universsdly adopted, and has introduced both 
simplicity and precision into the science. The same may be 
said of the departments of geology, botany, zoology, mineral- 
ogy, and meteorology. The principle now proposed in refer- 
ence to the constellations is materially the same as that which 
led U) the adoption of a new chymical nomenclature; and, 
with regard to the inconveniences attending a new set of 
terms, it may be observed, in the words of K. Bergman, that 
*' those who are already possessed of knowledge cannot be de- 
prived of it by new terms ; and those who have their knowl- 
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edge to acquire ^ill be enabled, hj an improvement in the 
language of Uie science, to aequire it sooner." 

The opposition, however, which is generallj made to eveiy 
innovation, whe^er in science or in religion, the high respect 
in which everything is held which has the sanction of antiqui- 
ty, and the difficulty of forming such an arrangement as would 
combine simplicity with accuracy, and meet the approbation 
of astronomers, will probably jk>stpone the attempt to some 
distant period. I would therefore propose, in the mean time, 
as matters now stand, one or other of the following plans for 
adoption: 1. That the stars be depicted on celestial globes 
and planispheres in their true positions and apparent ma^i- 
tudes, without being connected with any hieroglyphic dehne- 
ations ; the different constellations still retaining their former 
names. By this plan, the different clusters, not being encum* 
bered and buried, as it were, in a medley of grotesque and ex- 
traneous representations, would appear in their natural sim- 
plicity, without distortion and confusion, so that the globe, 
being rectified to any particular position of the heavens, would 
appear a natural as well as an accurate representation of the 
corresponding orbs of the firmament. - To distinguish the 
boundaries of the constellations, a dotted line might be drawn 
around them, and each of them receive a slight tint of colour- 
uig, so that their shape and limits may be distinguished at a 
glance. Or, 3. Instead of engraving the stars on a white 
ground, as is always done on the globes, let them be engraved 
on a black or a dark blue ground, so that the several stars may 
apptear as so many white specks, varying in size according to 
their apparent magnitudes, with a white border (which might 
be coloured if deemed expedient) around each constellation, 
to mark its boundaries. On ihis plan the principal stars in 
the constellation Orient with its boundary, would appear nearly 
as repesented in the following page; 

This mode of delineation would exhibit the most natural 
representation which can be made, on a convex surface, of 
the appearance of the starry sky. I am fully persuaded that 
fflobes, with either of these modes of delineation, particularly 
the last, would be ]»rized by a numerous class of individuals ; 
as I have seldom conversed with any persons on this subject 
who would not have preferred such a simple and natural de- 
lineation to those wliich are bespattered with the mythological 
figures. Should it, however, be deemed necessary, in cases 

E 
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of pwticnlu and minDU NTerenc*, to have olobes and plud- 
^ant on Ihe comnon plui, • numbec of deUaestiana of both 
kinda might b« engnTed to rait tha lute of different m- 
^viduili; mi Ukws to whom jooimj ia no greil object 
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would furnish themselves with one of each description ; so 
that the one globe would prove a mutual assistance to the 
other* 

That the opinions I have now expressed on this subject are 
not altogether singular, will appear from the following extract 
from Sir J. Herschel's *' Astronomy," p. 162. ** Of course 
we do not here speak of those uncouth figures, and outlines of 
men and monsters, which are usually scribbled over celestial 
globes and maps, in a rude and barbarous way, to enable us 
to t^lk of groups of stars or districts in the heavens, by names 
which, thooffh absurd or puerile in their oriein, it woul4 be' 
difficult to dislodge them. In so far as the^ have really, any 
slight resemblance to. the figures called up m imagination by 
a view of the more splendid ' constellations,* they nave a cer- 
tain convenience ; but as they are otl^erwise entirely arbitrary, 
and correspond to no natural subdivisions or groupings of the 
stars, astronomers treat them lightly, or altogether disregard 
them, except for briefly naming particular stars, as a Leonis, 
P Scorpio, &c., by letters of the Greek alphabet attached to 
them." And again: " This disregard is neither supercilious 
nor causeless. The constellatioris seem to have been almost 
purposely named and delineated to cause as much confusion 
and inconvenience as possible. Innumerable snakes twine 
through long and contorted areas pf the heavens, where no 
memory can follow them ; bears, lions, and fishes, large and 
■mall, northern and southern, confuse all nomenclature, d&c. 
A better system of constellations might have been a material 
help as an artificial memory."! 

* The above remarks are abridged from two papers on thi^ satject, 
wMcb tbe author commnnicated twenty years a^o to the London 
*( Monthly Magazine'* for October, 1818, and January, 1819, vol. 46, p. 
901 and 500. 

t Slnee the above wa> written, in April, 1SS8, 1 am happy to learn that 
the ** British Aneeiation ftnr the Advancement of Science** has had its 
attention directed to this subject. At the meeting at Newcastle in Au- 
gust, 1838, it was resolved, "That it is derirable that a reviaion of the 
nomenclature of the stars should be made, with a view to ascertain 
whether or not a more correct distribution of them among the present 
constellations, or such other constellations as It may be considered desi- 
rable to adopt, may be formed." At the meeting at Birmingham, August, 
1899, the committee appointed to report on this subject stated, "That 
seme progress has been made in reflnrming the nomenclature of the north- 
em constellations ; and that the stars in tbe southern have been com- 
menced laying down on a jdaalsptaere, aoeording to their observed actual 
magnitudes, for the pmrposs of groapiaf thsm in a more oonveoient and 
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CHAPTER IV. 

ON THI DI8TANCIB OF TBI STABS. 

To measure the length and breadth of an extensive king- 
dom, and to compute its dimensions, or to determine the dis- 
tances between two large islands or continents, was formerly 
reckoned an achievement of considerable magnitude ; but to 
measure the whole earth, to compute its area, and to deter- 
mine its exact figure and magnitude, were considered as the 
most astonishing enterprises ever attempted by man, and sl- 
most beyond the reach of the powers with which he is endow- 
ed. Confined to a small spot in the world in which he dwells, 
having no scale of measurement in the first instance, but his 
own dimensions, or the length of a rod or chain formed from 
these dimensions, how can he measyre spaces hundreds of 
times greater than the extent of his whole visible horizon 1 
how can he compute the distancefs and dimensions of places 
which he has never visited, and some of which he never can 
visit, and embrace the whole amplitude of a world which has 
never been thoroughly explored 1 The height of his body is 
but a fathom, and the leneth of his chain but a score of fath- 
oms; and such measures dwindle into mere points when com- 
pared with the dimensions of the earth. Hence it happened 
that many ages elapsed before the figure and dimensions of 
the world in which we dwell were nearly asceruined. The 
powers of the human mind, hoWeVer, when called into action 
and properly exercised, are not only capable of such enter- 
prises, but adequate to the performance of still more elevated 
achievements. When the mind of man is determined on the 
pursuit of knowledge, and bent upon improvement, difficulties, 
nowever great, only serve as incitements to action and perse- 
verance, and to stimulate his energies to their highest pitch 

advantagtovs ananiwr." It is hoped, tbsrefors, that we Shell aoon be 
presented with en anangemeoc sad oomeodstare of the stany groii|M 
aooordaat with the euUime eonee|Nioiie and disooreries of modeni as- 
txoDoray, and which ehall ineeenl, on our globes and plaolsphens, a 
Bora perspteioas and natmal repnsentatiaii of the heavens. 
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of ezeiticm. He multiplies small measiues till he azrive at 
greater; he combines units into tens, tens into hundreds, 
hundreds into thousuods, and thousands into millions. He 
combipes lines into angles, angles into trian^es ; compares 
triangles, squares, and circles together ; ascertains their pecu- 
liar properties and relations ; and, from the conclusions he 
deduces, constructs instruments and ascertains principles 
which enable him not only to measure the dimensions of this 
lower world, but the magnitudes and distances of the globes 
which roll around him in the heavens. 

There is no saying at what point the human faculties will 
stop when once they are aroused to active operation, and 
stimulated to exert all their energies. We have not only as* 
certained the bulk of the terraqueous globe, its spheroidal fiff- 
vre, its diurnal and annual motions, and the relation in which 
it stands to other bodies in the universe, but we have deter- 
mined the dimensions of the solar system, ai^d the distances 
and magnitudes of most of the bodies it contains, so that we 
can now speak with as much certainty of the distance of ^e 
sun, or of Jupiter and Sattim, as we can of the distance of 
London from Paris, or of the distances of any two places on 
the surface of the earth. This is an achievement which at 
first view might have appeared beyond the power of human 
genius to accomplish ; but by the unwearied observations of 
modem astronomers, and the application of mAthematical prin- 
ciples to such observations, they have been enabled to trace 
the exact movements of the machinery which is in operation 
around us, and to determine with precision the relative dis- 
tance and position of every planet within the system of the 
sun. There are limits, however, beyond which it is difficult 
for the human faculties to penetrate. The planetary system 
comprises an area so vast that imagination is almost lost in 
the conception. A circle drawn around its circumference 
would measure more than eleven thousand millions of miles ; 
and a body moving at the rate of thirty miles an hour would 
require above forty-two thousand years to complete the cir- 
cuit; still these vast dimensions are within the limits of 
measurable distance. But when we attempt to pass beyond 
the boundaries of this system into the illimitable spaces which 
Ue beyond, all our usual modes of computation begin to flul, 
and the mind is overpowered and bewildered amid boundless 
«pace, and the mi^t^^lieity of orbs which fill the regioiw of 

£8 
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immensity. We can tell that some of the ndareat of these 
•rbs are not within a certain distance, but how far they may 
lie beyond it the most expert astionomer has never yet been 
able to compute. 

The principal mode by which the distance of the fixed stars 
has been attempted to be determined, is by endeavouring to 
ascertain whether any of them have an anmutl parallax. I 
have already explained the mode by which the distances of 
the sun, moon, and planets is determined by meana of the 
horizontal parallaXt or the angle under which the earth's 
semidiameter is seen at any of these bodies.* ^ But such a 
mode is altogether inapplicable to the fixed stars, whose dis- 
tance from the earth is so great that the horizontal parallax is 
quite imperceptible. Astronomers have tiierefore attempted 
to find a parallax by using^ the whole diameter of the earth's 
annual orbit as' a base Une, namely, one hundred and ninety 
millions of miles, and endeavouring to ascertain whether any 
of the fixed stars appear to shift their position when viewed 
from the opposite extremities of this Une. The nature and 
mode of this investigation will appear from the following ex- 
planations : 

The axis of the earth extended, being carried parallel to 
itself during its annual revolution round- the sun, describes a 
circle in the sphere of the fixed stars equal to the orbit of the 
earth. Thus.(fig. 5), let ii B C i) be the orbit of the earth, 
S the sun, the dotted lines the axis of the earth extended ; 
this axis, when the earth is at At points at a in the sphere of 
the heavens ; when the earth is at B, it points at b ; when at 
C, it points at e; and when at I>, it points at. (2; so that in 
the course of a year it describes the circle a be din the sphere 
of the heavens, equal to the circle A B C D. But although 
the orbit of the earth, and, consequently, the circle a ^ c <2, be 
immensely large, no less than many millions of miles in di- 
ameter, yet it is but a point in comparison of the boundless 
sphere of the heavens. The angle under which it appears to 
an inhabitant of the earth is insensible by any instruments or 
observations that have hitherto been made, and therefore the 
celestial poles appear in the same points of the heavens during 
the whole of the earth's annual course. The star H b nearer 
the point a than it is to the point c by the whole length of the 

* " Celestial flcenery," p. 309-829. 
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consequently, will have no paiallaz, which is found to be tlit 
fecL 

If the annual parallax of a fixed star were sensible, the star 
would appear to change its place so as to describe a small 
ellipsis in the sphere ofthe heavens in the course of a yesr, or 
an annual revelation of the earth. Thus, let G E Fl{'^. 6) 
be the orbit of the earth, and K the star to be observed, if we 
imagine a straight line to be drawn feom the earth at G 
through the star to a point in the heavens, as at i, that visual 
line G i being carried along with the eardi in its annual mp- 
tion, will describe the ellipse Ant; in other words, the mo- 
tion of the ear^ round its orbit G E F/ will make the star 
appear to so round the ellipse hni. If the star K were in 
the pole of the ecliptic, the ellipse it described would hikve 
the same eccentricity as the orbit of the earth, and, conse- 
quently, would differ very little from a circle ; if it ^ere at any 
distance from the pole of the ecliptic,* the greater that dis- 
tance, the more oblong would be the ellipse. If the star were 
in the plane of the ecliptic, the ellipse would become a 
straight line, as i h, in which the star would appear to move 
one half of the year according to the order of the signs, and 
contrary to the order of the signs during the other half, some- 
what similar to tbe appearance which the moons of Jupiter 
present when moving iMtween the opposite points of their or- 
bits. If, therefore, the stars were at a moderate distance from 
the esrth, so that the diameter of the earth's orbit, G F, bore 
a sensible proportion to that distance, the star would be found 
at one time of the vear, suppose the month of December, at 
the point t, and at tne opposite season, in tbe monA of June, 
at the point h ; and if tne angle % K h, which is equal to the 
angle G K F, could be found, it would constitute what is 
termed the annual parallax ; and having obtained this paral- 
lax, and knowing the extent of the base line G F, or the di- 
ameter of the earth's orbit, the distance of the stars whose 
parallax was ascertained could then be determined by an easy 
process in trigonometry ; for as radius : is to the sine of the 
angle t JT A = G JT F : : so is the diameter of the oilnt of the 

* Tbe pole of the eeliptie Is that point iii the heavens Wtaleh to fhnhest 
disunt flrom the plane of the eartfa*B orbit, or MP fhmi every part of it, ss 
the north pole of the earth is the point distant 00^ ftom the equator. The 
pole of any circle is a point on the sorfhee of the sphere 90^ distsnt fkvm 
every part of that eircie of which it is the pole^ 
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earth, 190,000^,000 of miles : to a fourth number, which 
would express the distance of the particular stars &om our 
globe.' 

But this angle, in respect to any of the stars, has never yet 
been ascertained, although astrono^iers for more than a. cen- 
tury past have used the most accurate instruments which in- 
^naity could contrive, uid the most unwearied observations 
m order to determine it, 

Galileo appears to have been the first who thought of trying 
whether (the annual parallax of the stars were oiscoverable. 
Taking for granted that the stars are placed at different dis- 
tances from the earth, and that those stars which are nearest 
wiH appear the largest, he suggested that, by observing with 
a telescope two stars very near each other, one of the neatest 
and the other of the least magnitude, their apparent distance 
from each other might perhaps be found to vary as they were 
viewed from different parts of the earth's orbit at different 
times of the year ; but no change of position whatever was at 
that period perceived. 

If any chanse of this kind were perceptible, it behooved to 
be a change either in the longitude or latitude of the stars 
fixed upon as the subject of observation. These are found, 
not directly, but by first determining their declination and 
Tight ascension. The declination of a star is found by taking 
its meridian altitude and subtracting the height of the equa- 
tor ; the right ascension is found by the time of its comipg to 
the meridian.* We have thus two methods pointed out of 
attempting to determine the annual parallax of the stars : one 

Sr observing if any change can be discovered in the meridian 
titudes of the same star at different times of the year; the 
ether by examining whether the intervals of time between 
any two stars coming to the meridian are equal throughout 
&e year. If there be any sensible change of declination in 
any of the stars, it must be greatest in those which are near 

* The latitude otuwUir is its distanee fhnn the eeHptiCy either north or 
south, counted towards the pole of the ecliptic. Its hmgUude is its dis* 
tsnee llrom the first point of Aries, reekoaed esstwiurd on the eettpfie. 
The doclination of a star is its distance ftom the efumocCio^ north or 
south, and the greatest declination it can have is 9KP. Its right atcention 
Is its distanee fWnn the flrst point of Aries, redconed on the equinoetial 
asstward round the sphere of the heavens, or that defrae of Aeequinoo- 
ttal Which eomeo to the meridian with the star. By the rif ht asoension 
and declination the situation of stars in the heavens is dslsrmined, ss 
that of plaees on tbs sartii by longitude and latitude. 
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the pole of the ecliptic ; but the change of right Mcension 
mast' be greatest in stars in the solstitial colure, and nearest 
thepole of the equinoctial. 

The following is the plan by which the discovery of the an- 
nual parallax, by the change of deelitmHon of the stars, may 
be attempted. Let a telescope be placed perpendicularly to 
the horizon, atid through this instrument, when accurately ad- 
justed, obserye some star in or near the solstitial colure,* 
which passes through the zenith, or very near it. If the par- 
allax of the star be sensible, there will appear a difference in 
its altitudes at different periods of the year, and its altitudes 
at the two solstices! will differ most from each other. In 
the month of June, a star that passes through the zenith of 
any place, in north latitude, will in December pass south of 
the zenith ; and a star that in December passes through the 
zenith, will in June pass to the north of it, if there be any 
sensible parallax. 

The celebrated Dr. Robert Hook was amons th^ first who 
suggested this method of attempting to find me parallax of 
the stars. In the year 1669 he endeavoured to put it in prac- 
tice at Gresham College, with a telescope thirty-six feet in 
length. His first observation was made on the 6th of July; on 
tfa« bright star in the head of Draco marked Gamma, On 
that day it passed 2' 12'' north of the zenith. On July 9th it 
passed at the same distance as before. On the 6th of August 
the star passed north of the zenith 2' 6", and on the 21st of 
October it passed 1' 48" north of the zenith. But at that 
period astronomical instruments were not constructed with 
such accuracy as to enable the observer to determine with 
precision the quantity of so small angles ; and even Dr. Hook 
himself could place no great reliance on such observations. In 
the year 1689, Flamstead, the astronomer royal, commenced 
similar observations with an instrument adapted to a refract- 
ing telescope seven feet long, and, after numerous observations, 
he supposed that he found the Pole-star nearer the pole in De- 

* The eolures are two gnat circles passing through the poles of the 
world ; one of them passes through the equuoctial points Aries sod 
Libra, which is called the equinoctuU edlure; the other through the 
solstitial points Cancer and Capricorn, called the solstiUal oohare. They 
are drawn on sll celestial globes nnd planispheres. 

t T)M9oL$tUial points, or solstices, are where the ecliptic loaches the 
first points of Cancer and Capricorn. The sammer soUtiee is on the 
SlstofJune; thewlntsrsolsUoeisoathetlstorDeceniher. 



MR. MOLYNBUX'S OBSSRYATIONS. 69 

CMiber than in the months of April, May, July, August, or Sep* 
tember ; and that its apparent distance from the pole was greater 
in April than in September, and greater in July and May than 
in April ; and from the whole of nis observations he deduced 
that Its apparent distance from the pole in June must be forty* 
six seconds different from that in December.. But even 
Flamstead himself speaks of these observations with a great 
deal of diffidence, owing to his doubts about the regular di- 
visions of his instruments. 

From these observations of Hook and Flamstead, suppo- 
aing* them to be nearly conect, Mr. Whiston computed that 
the greatest annual parallax of a star in the pole of the eclip- 
tic is forty-seven seconds ; and hence he cudculated the dis- 
tuiee of such stars to be about 900u temidiameters of the 
earth's orbit, then estimated at eighty millions of miles, or 
about 700,000,000,000^ that is, seven hundred thousand mill- 
ions of miles ; a distance so great that it would require a can- 
non ball, moving 600 miles an hour, more than 160,000 yeare 
to move across this immense interval. But we have reason 
to believe that the distance of the nearest stars from our 
globe is at least forty times the distance now stated ^ for 
modem astronomers would long since have determined the 
annual parallax had it been nearly so great as. Hook and 
Flamstead supposed ; nay, had it amounted to 2" instead of 
47"» this grand problem, as it respects the nearest stars, 
would have been resolved. 

The human mind, when sxdently engaged in the pursuit of 
any object, is seldom deterred by difficulties ; and astrono- 
mers in particular, notwithstanding the intricacies and diffi- 
culties connected with manv of the objects of their investiga- 
tion, have persevered in their observations and researcM, 
and have not unfiequentlv arrived at the most important and 
unexpected results. In the year 1725, }/ir. Molyneuz, doubt- 
ful of the accuracy of the observations of Hook and Flam- 
stead, began a series of observations, to ascertain, if possible, 
the true annual parallax. Assisted >y Dr. Bradley, he placed 
a telescc^ of twenty-four feet loiig perpendicularly at his 
house at Kew, and began to observe the same bright star in 
Dnco as Hook had done. From the 3d of December that 
year it was found that the star did not sensibly change its dis- 
tance from the zenith for several days. On December 17th it 
passed a little more southerly, and continued gradually to pass 
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more and more southerly ^t ever^ traiuit over the meri^sn 
till the beginning of March, when it wee found to pass twenty 
seconds more southerly than at the time of the first observa- 
tion. About the middle of April it appeared to be returning 
towards the north, land at the beginning of June it passed the 
meridian at the same distance from the zenith as in Decem- 
ber, when it was first observed. From that time it appeared 
more and more northerly at every transit till September fol- 
lowing, being then near twenty seconds more northerly thui 
in June, and no less than thirty-nine seconds more northerly 
than in March. From September the star returned towards 
the south, till it arrived, in December, at the same situation in 
which it was found a twelvemonth before. 

The result of these observations, so different from what 
waa expected, was a matter of great surprise to the observers ; 
for it appeared that the star was thiity-nine seconds more 
northerly in September than in March, just the contrary to 
what it aught to appear by the annual paraUax of the ataro. 
This may be illustrated by the opposite figure : 

Let A B C D represent the orbit of the earth, and A and C 
the place of the earth at two opposite periods of the year ; 
then a fixed object at E will be seen from the earth at A^ in 
the line A B, which will point out its apparent place at (7 in 
the concave expanse of the sky. But at the opposite period 
of the year it will be seen firom the earth at C, in the line C 
Ef which will project its place in the heavens Bi F; so that, 
while the earth has passed from A to C, the object will appear 
to have moved from GXo F, thipugh the space G J^, provided 
there be any sensible parallax. Now, in the case of the ob- 
seiVations stated above, the observen who in September saw 
the star at F, did in March following observe it at if, in the 
right line A K, parallel to C Ft and not at 6, where ft^ought 
to have appeared by the parallactic mbtion ; so that, instrad 
of finding a pamllax, they found a result directly opposite to 
what they expected, which exceedingly perplexed the obeerv- 
ers, and one of them, Mr. Molyneux, died before the true 
cause of it was discovered. 

Some ^ time afterward, Dr. Bradley repeated the same ob- 
servations with an instrument of great accuracy, to which was 
appended a telescope twelve and a half feet lonff. With this 
instrument, which was so nicely adjusted that ne could de^ 
pend upon it even to half a second, he continued his observa- 
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tions for more than two years, not only on the bright star iii 
Draco above alluded to, but on many other stars, and always 
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observed the same appearances and airiVed at the same lestilta. 
At last, after many reflections and conjectures on the subject, 
he azrived at the following condosion, namely, that the phe- 
nomena he had observed, waa owii^g.to **the progressive mo- 
tion of light, and the sensible proportion tirhich ite velocity 
bean to the velocity of the annual motion of the earth." In 
other words, that tk$ moHoii of light, eombiMd vntk the fro- 

frunM motion of the earth in its orbits cause* the stars to 
e tcfli in a different position, from what they toould be if the 
eye were at, rest. This position, after it was explained and 
<(emonstrated, was considered as one of the most brilliant dis- 
coveries which had been brought to light during the last cen- 
tury. It agrees with the velocity of light 'whjcn had been .de- 
duced from the eclipses of Jupiter*s satellites, and it amounte 
to a sensible demonstration of the annual motion of the earth. 
The observations which led to this discovery likewise prove 
the immense distance of the stars from the earth ; for Dr. 
Bradley assures us, from the aecuracywith which they were 
conducted, that if the annual parallax had amounted to so much 
as one second, he should have discovered it. 

If, then, the greatest annual parallax of the nearest stars 
does not amount to one second, their distance must be im- 
mense. Supposing the parallax to be exactly one second, the 
distance of a star having th\s parallax will be found by the 
following trigonometrical proportion : As the sine of 1'' : is to 
radius : : so iji the semidiameter of the earth's orbit : to a 
fourth number, which expresses the distance of the star. 
Now a parallax of one second determines the object to be 
212,000 times farther from the earth than is the sun. The 
distance of the sun is 95,000,000 of miles, which, multiplied 
by 212,000, produces 20,140,000,000,000, or more than 
twenty billions of miles. This distance is absolutely certain : 
it follows, as a matter of course, if the annual parallax were 
determined to be one second. It is the very least distance at 
which any of the fixed stars can be situated from our globe ; 
but as the parallax does not amount to this quantity, their dis- 
tance must be much farther than what is here* stated, perhaps 
not less than double or treble that distance. We may acquire 
some faint idea o( the immense distance stated above by con- 
sidering that a cannon ball, flying with uniform velocity 500 
miles every hour, would require four miliums, and five hun^ 
dred and Ttsnety-fhe thousand years before it codd reach an 
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dbj«ct at the distance we have stated. Sock are the ample 
aaa incooceivaUe dimensions of the spaces of the uniyerde. 

Several other methods haye been resorted to by astrono- 
mers, in order, if possible, to determine Uie distance of the 
stars, but most of them are founded upon assumptions which 
haye not yet been proTed« The celebrated Huy^ns, as re- 
corded in his " Cosmotheoros,*' despairing of b^ng able to 
find an annual parallax, xesorted to the loUowing method : 
supposing that the star Siriust one of the bri|g;htest fixed stars 
in toe heavens, to be pqual in lueftre and ma^tude to the 
Bun, he endeavoured to diminish the apparent diameter of the 
sun to the eye, so that it should appear no larger or brighter 
than Sirius appears to a common observer. For this puxpose 
Jhe closed one end of a twelve feet tube with a very thin plate, 
in the middle of which be made so small a hole, that a very 
minute glass globule being put into it, so very small did the 
sun appear to the eye placed at the other end of the tube, that 
the light transmitted to the e^e seemed not more splendid than 
that which we behold transmitted from Sirius with t^e naked 
eye. Having calculated, on the principles of optics, the quan- 
tity of diminiition.of the son's apparent diameter, he found it 
to be only the l-27664th part ; or, the light and diameter of 
the sun appeared 27,664 times smaller than what we daily see. 
Hence he* concluded that,. were the sun at 27,664\ times bis 
present distance from us, he would appear as small as Sirius ; 
and, consequently, if Sirius be of the same magnitude as the 
sun, the distance of that star, must be 27,604 times greater 
than the distance of the sun from the earth, or 2,628,080,- 
000,000 ; that is, two billions, six hundred and twenty^eight 
thousand and eighty millions of miles. This method of de- 
termining the distance of the stars depends upon two assump- 
tions : 1st, that the sun and' Sirius are equal in magnitude ; 
and, 2d, that the eye judged correctly of the equality of the 
small intercepted portion of the sun to Sinus ; both of which 
must be considered as uncertain. But it corroborates the. 
general position of the very great distance of the stars. 

On a principle somewhat similar, but by experiments con- 
ducted with fiir greater accuracy, Dr. Wollaston endeavoured 
to detennine the same problem in relation to the stars. " This 
gentleman," Sir J. -Herschel remarks, ** by direct* photometri- 
cal experiments, open, as it would seem, to no objections, has 
ascertained the light of Sirius, as received by us, to be to that 
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of ^ rari as 1 to 20,000,000,000. The stin, therefore, in 
order that it should appear to us no brighter than Sirius, would 
require to be removed to 141,400 times its actual distance. 
We have seen, however, that the distance of Sirius cannot be 
so small as 200,000 times that of the sun. Hence it foUowsi 
that, upon the lowest possible computation, the light really 
thrown otit by Sirius cannot be so little as 4aubU that emit- 
ted by the sun ; or that Siriusinust, in poirit of intrinsic splen- 
dour, be at least equal to two iWM, and^ is, in all probability, 
Tastly greater." 

The late Sir William H^rschel proposed another mediod df 
determining the annual parallax by means of double atarM, 
which he supposed would be free from the errors Df other 
methods,' and of fuch a nature that the parallax, even if it 
should 'not exteed the tenth part of. a second, may still be- 
come visible. The following figure and description will con- 
vey a gett^ral idea of this method : 

Hg.8. 




DISCOVSI^Y OF Ta£ PARALLAX OF 61.CYON2. 65 

Let A and B (fig. 8) represent the earth at two oppodta 
points in its orbit, and C and Hvho stars of different magni- 
tudes. Then, if when the earth is at B, the two stars' appear 
to us near each other, as. -at C and jE7, it vras thought that 
when the earth arrived at A the two stars nught appear far* 
ther apart, as at O and D; in other words; that, the angles at 
which they would appear to us in the two cases would be dif- 
ferent, the angle D A C being larger than the angle D B C^ 
in which ease the angle of parallax inight be computed. But 
it does not appear that any difference ih the angles referred to 
has yet been found, or that any definite conclusions ^respecting 
parallax have hitherto been deduced from this method, except- 
mg the general p^ition that the stars aife at too grea^ a dis- 
tance to be subjected to our calculations, or that our angular 
instruments are still in too imperfect a state to detect so small 
ill, angle as that of the annual parallax. 

Wmle writing the above (December, 1838); I perceived an 
announcement in certain literary journals, that Professor Bes- 
•eU of Kongi&beig, had addressed a letter to Sir John Her- 
cchel, which was immediately communicated to the Royal 
Astronomical Society, containing an account of the discoteiy 
of the Annual parallax and the observations on which it was 
founded. In the introduction tfi this communication Profes- 
sor Bessel says : ** After so many unsuccessful attempts to 
determine the piurallax of a fixed star, I thought it worth while 
to try what might be accomplished by means of the aecuracy 
which my great Fraunhofer heliometer gives to the observa- 
tions. I undertook to make this invest^tion upon the star 
61 Cygni, which, by reason of its great proper motion, is per- 
haps the best of all, which afibrds the advantage of being a 
double star, and on that account may be observed with greater 
Accuracy, and which is so near the pole that, with the excep- 
tion of a small paft of the year, it can always be observed at 
nijl^t at a sufficient distance^from the honzon." The pro- 
fessor began his observations in September, 1834, bnt various 
circumstances prevented them from being regularly continued 
at that periods ■ Th^ were resumed in 1837 with certain 
hopes of auccess. He selected among the small stars which 
surround the double star 61 Cygm two stars between the 
lunth and tenth magnitudes, of which one (a) is nearly per- 
pendicular to the line of direction of the double star, the other 
<^) nMrty in thia diractioBL He ■leasait^ with tjto heliooM* 

F8 



66 Iprofsssorbebsel's discovert. 

tar the distances of these ^tars from the point which bisects 
the distance between the two stara of 61 Cygni, andgenenlly 
repeated the observations sixteen times every night, and When 
the atmosphere was unusually steady he made more numerous 
repetitions. The places of both stars, referred to the middle 
point of the double star, he calculated, for the beginning of 
1838, to be, 

Distiaoe. Angle of Positfon. 

a 461",617 201° 29' ,24" 

b 706".279 109<^ 22' 10" 

In these observations he concientrated his attention as far 
as he could on the dutance of the small stars from the double 
•tar, S3 being the. most important point to be ascertained. 
His communication contains tables of all hie measures of dis- 
tance, freed from the effects of refractiop and aberration, and 
reduced to the beginning of 1838. 

It would be uninteresting to -the general .reader to enter 
into all the details of observations, corrections, and calcula- 
tions which Professor BessePs coidmurijcation contains^ as 
they can only be understood by practical astronomers. I 
shall therefore only state his general conclusion, which seems 
to be legitimately deduced from his observations and reason- 
ings, and may be considered at least as a very near approxima- 
tion to the point, if not perfectly correct. The result then 
is, that the annual parallax of the star 6l Cygni is 0".3136 ; 
that is, somewhat less than one third of a second.. It follows 
that the distance of this star from the eun is 657,700 times 
the mean distance of the earth from the sun; and as the dis- 
tance of the sun from the earth is 96,000,000 of miles, this 
number multiplied by the former produces 62,481,600,000,000, 
or sixty-ttoo billions, four hundred and eighty-one thousand 
five hundred millions of miles, which is the distance of the 
star 61 Cygni from the sun, and which, of course, is nearly 
about the same distance from the earth ; the earth being in 
one part of ita course ninety-five millions of miles nearer the 
star-than this distance, and in the opposite part of it ninety- 
five millions of miles beyond it. This, I have no doubt, will 
be considered as one of the most interesting and splendid dis- 
coveries which have been made in astronomy for a century 
ptast. It lays a foundation for precise and definite concep- 
tions of the distances of some of the starry orbS| of the am- 
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]ditiide of the celestial regions, and of the magnitude and 
^andenr of those countless orbs which diversify the spaces of 
unmensity.. «It likewise proves to a demonstration the annual 
moKion of the earth round the sun, and all the principles and 
phenomena with which it is connected, as well as corroborates 
the general views of former astronomers respecting the im- 
mense distance of ther fixed stars. 

Professor Bessel .concludes his communication in these 
words : " As the annual proper motion of a Cygni amounts 
to 5'M23 of a great circle, the relative motion of this star 
and the sun must be considerably more than sixteen semidi- 
ameters of the earth's orbit [that is, 6ne thousand five hundred 
and twenty millions of miles], and the star muk have a con- 
stant aberration of more than 52". When we shall have suc- 
ceeded in determining the elements of the motion, of both the 
stars forming the double star; round their common centre of' 

f-avity, we shall be able to determine the 'sura of their masses, 
have attentively considered the preceding observations of 
their relative positipns, but I coiTsider them as yet very inad- 
equate to afford the elements of the orbit. I consider them 
as sufficient only to show that the ainnual angular motion is 
somewhere about two thirds of a degree, and that the distance 
at the beginning of this century had a minimum of about 15". 
yf/^e are enabled hence to conclude that the time of a revolu- 
tion is more than 540 years, and that the semi>major axis of 
the orbit is seen under an angle of more than 15". If, how- 
ever, wfe proceed from these numbers, which are merely lim^ 
its, we find the sum of the masses of both stars less than half 
the sun's mass. But this point, which, is deserving of atten- 
tion, cahnot.be established till the observations shall be suf9^ 
eient to determine the elements accurately. When long-con- ^ 
tinued observations of the places which the double star occu- 
pies among the small stars which surround it ^hall have led 
to the knowledge of its pentre of gravity, we shall be enabled 
to determine the two masses separately ; but we cannot an- 
ticipate the tim^ of these farther researches. I have here 
troubled you with many particulars ; but I trust it is not ne- 
cessary to offer any excuse for'this, since a correct opinion as 
to whether /the investigotioa of the pai^llax of 61. Cygni hae 
already led to an approximate result, dr must still be carried 
farther before this can be affirmed 6f them, can only be formed 
fcom a knowledge of these particulars. Had I merely com- 
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nnmicAted to yoa th& result, I could not have expected that 
you would attribute to it that urtditUy which, according to 
my own judgment, it possessed?' 

The distance infened from the parallax ascertained hy Bes- 
sel is more than three times greater than what was formerly 
considered the least distance of atoy of the fixed stars. In 
order to acquire some rude conceptions, of this distancof it 
may not be inexpedient to illustrate it. by the times which cer- 
tain moyinff booies would require to move along such a space. 
L^ht is the swiftest moving body with which w6, are ac- 
quainted ; it flies from the sui) to the earth, a distance of 
ninety-five million of miles, in about eight minutes, or at the 
rate of 192,000 miles every moment ol time ; yet light, in- 
comprehensively swifVas its motion isj would require 10 years 
and I j4 days to fly across this mighty interval ; so that if the 
ih»t 61 Cygni were supposed to be only just now launched 
into existence, it would be more than ten years before its 
light' could reach the distant globe lOn which we dwell,, so as 
to appear like a small star twinkling in our sky. Suppose ^ 
cannoii ball tp move SOO^miles every hour without int.ermis- 
sion, it would require fourteen millions, two hundred and 
fifty-five thousand, four hundred and eighteen years before it 
could movje across the same interval. But to comb to mo- 
tions with which we are more familiar :' suppose a steam car- 
riage to set out from the earth with a velodty of twenty milee 
an hour, or 480 miles a day ; at this rate of motion, continued 
without intermission, it would require 866,385,466, or three 
hundred and, fifty-six millions, three hutidted and eighty-five 
thousand, four hundred and sixty-six years before it could pass 
firom our globe to the star alluded to above ; a number of 
years sixty-one thousand times greater than the whole period 
which has elapsed since the Mosaic creation. 

Such' distances are amazing, and almost terrifying to the 
haman imagination. The mind is bewildered, confounded^ 
and almost overwhelmed, when attempting tO form a concep- 
tion of such portions of immensity, and feels its own little- 
ness, the limited nature of its powers, and its ut^er incapacity 
for grasping the amplitudes of creation ; but although it were 
possible for us to wing our flight to such a distant orb a» that 
to which we have refeAed, we should still find otfrselves stand- 
ing on the extreme verge of the starry finnament, where ten 
thottsands^of other oibs, a thouaand times more distant, would 



DISTANAE OF THB STARS. - 69 

meet oar Tiew. "We have reason to beiiere that a space lice's 
ly equal to that which we are now considering intenrenes be- 
tween most of the stars which diversify our nocturnal sky. The 
stars appear of different magnitudes ; but we have the strong- 
er reason to conclude, that iii the* majority of instances this is 
owing, not to the difference of their real magnitudes, but to 
the different distances at which they ire placed from our globe. 
If, then, the distance of a star of the' first or second magni- 
tude, or those which are nearest us, be so immensely great, 
what must be the distance of star^ bf the sixteenth or twen- 
tieth magditude, which can be distinsuished only by the 
most powerful telescopes 1 Some of uese must be several 
thousands of times more distant than the star 61 Cygni, 
whose distance now- appears to be determined. And what 
shall we think of the distance of those which lie beyond the 
reach of the most powerful telescopes that have yet beeii con- 
structed, stretching beyond the utmost limits of mortal vision, 
wittun the unexplored regions of immensity 1 Here even the 
most vigorous imagmation drops its wing, and feels itself ut- 
terly unable to penetrate this my^erious and bojondless un- 
known. • . . . 

The yastness ,of the spaces and the greatness of the distan- 
ces to which we have adverted ought not, however, to prevent 
anyone from acquiescing in the statements we have now 
made ; for nmce is boundless, absolutely infinite. A seraph 
might wing his fiight with the sv^iftness of light for millions 
of years through the regions of immensity, and never arrive at 
a boundary where it might' be said, ** JEiitherto mayest thou 
approach, but no farther ;" and We have reason to believe, 
from what we already know of the 'Creator and his works, that 
during the whole course of such an excursion, hew objects and 
new scenes of glory and magnificence would be continuali> 
rising to his view. To suppose otherwise would be to set 
bouMaries to space, and to prescribe limits to the infinite per- 
fections of the Divinity. That incomprehensible Being who 
formed the universe fills immensity with his presence ; his 
power and wisdom, and all his other perfections, are mfiinte ; 
and therefore we should expect that me plans on which he has 
constructed the systems of the universe should be like him- 
self, vast, boundless, and inconceivable by mortals. Were we 
to find the plans of the liniverse circumscribed like those 
which were represented by the ancient astroaon^ers, who 
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the firmament a tolid sphere, wilh a tuimher of ta^ 
perT whirled round the earth, we should be apt to think t)iat 
the Creator of the world was a limited being ; but when we 
contemplate the Tast amplitude of planetary systems, and the 
immense spaces by which they are ileparated from each othei^ 
we behold, plans and operations which are in perfect iimson 
with the immensity of his nature, with his boundless power, 
his uncontrolllable agency, and his uniTersal presence. Wher* 
ever we turn our eyes throughout the ^cene of ijiature, and fix 
oqr attention on its plans and movements, we uniformly find 
the Cireator ading, Uke himself; and in no case is this more 
strikingly displayed than in the grandeur and magnificence of 
the orbs of heaven, and the immense spaces vnS^ which they 
ore swmmnded. 

This is likewise ^he representation which the Scriptures «ve 
us of the immensity and incomprehensible nature of the Dei- 
ty.. ** Great is Jehovah and of great power ; his understand- 
ing, is infinite ; his gr^tness is unsearchable." He is not 
only *' high abpve all nations," but ** his glory is uJbwe the 
heavens,''^ '* He dwelleth on high, and humbleth himself to 
behold the thi^" not only that are ** on the earth,V but 
even '* the things that aire in the heavens." Vast as the ce- 
lestial spaces are, ** he meted out heaven with the span," and 
.''stretched forth the heavens alone.^* "Among the gods 
there is none like unto thee^ neither are there any works 
like unto thy works." "Canst thou b^ searching find out 
God 1 Canst thou find out the Almighty to perfection 1 
Who can utter the mighty operations of Jehovah 1 Who 
can show forth all his praise 1 Ix>, these are but parts of his 
ways V but the thunder of his power, or the full extent of his 
omnipotence, who can compreneod V In relation to a Beii^ 
who is thus described, we can -expect nothinc, but what is 
wonderful, and incon^rehenaible by finite minds. The dec- 
larations of inspired men bear testimony to the discoveries of 
astronomy as in perfect unison with the attributes of the Di- 
vinity, so that science and reVelatidn completely harmonise in 
the views they unfold of the plans and arrangements of the 
Deity, and of the immense spaces wbich intervene among the 
systenu of the universe. 

Whether man will ever be permitted to traverse any of the 
vast spaces of the universe to which we have now adverted, 
is a question which, ie at present beyond our province to re* 
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solve. In our present state of corporeal oij^ization, it is 
impossible toijvipg our flight even to the nearest celestial orb 
in that system of whicb we form a part, mUch less to the dis« 
tant starry regions. How puxe. spirits, disconnected with ma- 
terial vehicles, may transport themselves from one region of 
creation to toother, it i» impossible for us, in the present 
state, to form a conception. Bui it is possible to conceive of 
a system of organizatiOU .far more refined than the present, 
and fusceptible-of a power of miotioB fsr suipaasing what we 
have 9i{ opportunity of witnessing in this teirestrial tfhefe ; 
a locomotif e povrw, which might ^ble an intelligent agent 
to keep pace with therapid motioBs of the celestial orbs. We 
have only to suppose organical vdiicles, constructed with 
matter far more subtle and irefincd than hydrogen gas; or the 
ethereal fluid, and approximating-to the tenacity of light itself. 
As we find antnwlcul» many thousands of times less than the 
least visible point, the.ir bodies must be constructed of mate* 
rials extremely subtile and refined ; and heiOMse we may.infev 
that the same All-wise Intelligencev virho formed such minute 
and refined structures, can with^ual ease construct ^ mate- 
rial or|[anization for the.residence of a rational soul out of the 
finest materials which creation can supply, and endow it with 
% capacity of rapid moiion superior to that' of some of the 
eelesiial globes which roll around U9. ' Jt is not improbable 
that angenc beings are connected with such a system of mate- 
rial orgaiiization, which enables them to move with rapidity 
from One part of ^leatjon -to another ; and it is possible that 
man, in a future worlds may be invested with such vehicles and 
such powers of rapid motion. At the same time, even wiHi 
such locomotive powers, only a small portion of the universe 
could be supposed to be visited or explore, even aftor a lapse 
- of ages. It is highly probable that, at tha moment, there is not 
a single subordinate mtolligenee, even of the highest order of 
created beings, who is acquainted with every region of uni- 
versfil nature slid the objects it cfmtains, and that the greater 
pert of the vast universe, with its siseiiefy, movements, and in- 
habitants, is known, only l^ Him who formed it by his power 
and fiUi it with his piefiiiee. 
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CHAPTER y. 

ON THB MAQMITUDK OF THB «TARS. 

•In our attempts to ascertain the magnitudes of any of the 
heavenly bddfes, we must first endeavour to determine the 
distances at which they are placed from our abode ; and, in 
the next place/ we must measure, as. accurately as possible, 
the apparent diameters of the bodies whose magnitude we 
wish to detennine. Th6 extreme difficulty of determining 
these two points, in certai)i instances^ on account of-the. 
smallness of the angles which require to be measured, hai 
hitherto preyented us from ascertaining with precision the real 
magnitudes of the bodies connected with the sidereal heav- 
ens. • We form^Iy were led to conclude, on good grounds, 
that their distances were almost immeasurably great, an'd, con- 
sequently, that, as they emit a certain degree of splendour to 
our eye, even from such remote distances, their hulk must be 
immensely great. But no precise conceptions could be formed 
as to this point so long as the annual parallax of some of the 
stars remained undetermined. 

The annual parallax of the star^l Cygni being now in all 
probability ascertained (as stated in the preceding chapter), 
we are in possession of cartain data which may lead to the 
determination of the real magmtude of that body. Bat a 
difficulty still remains. The stars are found to have no sen^ 
sible diameters. When viewed through telescopes of the 
greatest power, they present no visible disks or well-defined 
surfaces to the eye, as the planets do when viewed through 
such instruments, but appear only as so many shiping and un- 
defined points. When they a^e viewed through a telescope 
of moderate size, their diameters appear less than when ex- 
amined by the naked eye, but considerably more brilliant. 
When we view them with a telescope of great power, the 
apparent diameters will be somewhat increased, but not ac- 
cording to any regular proportion, as happens in the case of 
the planets; and even when seen witn the same power, 
through different telescopes, their, apparent magnitudes aie 
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not preeuely the same. Sir William Hencliel, iwbo viewed 
these bodies under almost eveigr aspect, muformly fomid Uiat 
tiieir diameter was less in proportion as the higher powen 
were applied ; and the smallest proportional diameter he erer 
obtained, was when he emplojed the extraordinaiy power of 
6460 times. From sach observations it appears that the ap- 
parent diameters of the fixed stars do not arise from any sen- 
sible disk, but from other causes with which we are not ac- 
quainted. Dr. Halley remarks that " the diameters of Spica 
Viiginis and Aldebaran (two stars of the first magnitude) are 
so small, that when they happen to immeige behind the dark 
edge of the moon, .they aie so £u from losing their light gmd- 
uaUy, as they must do if they w^ro of any sensible magnitude, 
that they vanish at once with all their kwtre^ and emeige 
likewise in a moment, not small at first, but at once appear 
with their full light, even although the emersion happen Virhen 
very near the cusp, where, if they were four seconds in di- 
ameter, they would be many seconds of time in getting en- 
tiraly separated from the limb. Qiit the contiary appears to 
all those who have observed the occultations of those bright 
stars.'* Every one who has been in the habit of viewing the 
starry firmament with good telescopes will at once admit that, 
although that instrument brings to view numerous stars which 
the unassisted si^t cannot perceive, yet they appear only as 
luminous points -with no well-defined sensible diameters, al- 
though their light is much more brilliant then to the naked eye. 
Hence the difficulty of determining, with precision, the 
real magnitudes of any of the fixed stare. From their im- 
mense distance we are perfectly certain that thev are bodies 
of immense size, otherwise they wo^ld be altogether invisible 
from our- terrestrial sphere, or from any part of the solar sys- 
tem. But we have hitherto^obtained no sufficient data for es- 
timating their exact «ze, as we have done in rolation to the 
globes which compose the planetary system. Since, then, 
the apparent diameters of the stars, even those of the Jartt 
magnitude, are so small as not to amount to a sii^e second, 
we cannot hope, in the mean time, to determine their measuro 
with any degree of certainty. We may assign them a meas- 
uro which we certainly know they do not exceed, but we can* 
not be sure that that measure is not too great. All luminous 
objects appear larger than those of the same dimensions which 
aie opaque. Tm planet Mercury, when in its greatest 
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brifliliieit, appean lutgn than when it it aeen to patS) lika a 
dim ipot, across the disk of tija smi, although it is neaieet tha 
eaith in this last position. The apparent diameters of tha 
fixed stars are much amalier than they have geheraUy bee^* 
supposed by those who have attempted to measure them. 
Yet, small as they are, their real mamiitades most be tety 
grttd, since they are 'ViiBible to our sight at the immense dis-. 
tance at which they are placed. In proportion to the greal- 
ncas of their distance and the smallness of their apparent di- 
ameteia will be their real magnitudes. If we suppose the 
apparent diameters' of any ef the stars obsennBd by Dr. Brad^ 
ley to be equal to the 400>600th part of the soft's appartint dt» 
ameter, or l<>]MOth of a second-^which is a probable suppo- 
sition for a star of the second magnitude — ^it will follow that 
such a star is eqoal to the sun in migiiitnde. For, if the soti 
were removed to the distance at which such a star is situated^ 
he would appear no larger than those twinkling points, nay, 
would perhaps disappear altogether from owr view. From 
ail the observation^ and reasonings Uiat hate been entered 
into on this subiect, we have no proofs that any of the stars 
ara less than the sun, bat it is more .probable that many of 
them equai and even for surpass that luminary in their resi 
dimensional and splendour. Having obtained the parallax of 
61 Cygrdf* if we couM find the exact apparent diameter of 
that star, its real bnlk could be calculated with as much ease 
and certainty as the bulk of tho son, or moon, or any of the 
planets. But as this imp<ntant element in the calculation is 
still a denderahimy we must resort to other methods by which 
we may arrive at tho nearest approximation to the troth. 

I have aheady aHuded to the photometrical experiments of 
Br. Woliaston, in relation to the comparative quantity of light 
emitted to our eye from the star Sirius and from the sun. In 
roference to these experiments. Sir John Htosehel, in a mar* 
ginal note, remarks : *' Dr. Woliaston assuming, as we think 
he is perfectl V justified in doing, a much lower limit of postibie 
parallax in Sirius than we have adopted in the text, has con- 

* This star belongs to tbe eonstellatkm Cygnust or ^ *^""- }^ 
right ancension for January 1, 1839, was 30h 50' 41", and its dcelmation 
37» 57' 42" north. In places 53*» of N. latitude, this star pasaes tbe rae- 
ridiaa within two or three minntee of tbe senith. It Is a star of about 
the fifth nnaf nitiide. It is 28 degrees nearly dae east flrom the bright star 
Vega^ or a Lyrte, in the constellation of the Harp, and neariy nine de- 
grees south by east of Detub^ or a Cygnij the principal star in tbe Swan. 
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vlodod the intrinsic lighi ef Sifin* to h$ mntrfy Ita of foub- 
T»K siFNii." Sit Witliam Henchel mforint vs Ihi^ ynih » 
ivagnilyiilg popei ef 6450, and by meuis of hit BiDw micioiiich 
t«r, he ^ima tiie appaient dkBie^ of Yeiga or « Lm lo be 
<^'"3j^$ : thi« will give the Teal diameter of this aUx about <Atr- 
.tlf'4igki timea that of the auQ, or 33,440,000 milea, aup^aii^r 
itf pwallat to be one aeoand. Were this ito true eatimate, ita 
«oii4 oontenta would be 10,^79,357,857,882,400^000,000,* or 
tbove nioeteea t^usand five hundred and aevenky-nine triU' 
ions of milea ; which ia Jtfty-foiar thomand eight humdred oni 
•oeunty-two tim$$ larger Umi the aolid eontcmta oi the aun. 
The magnitude of such a globe ia altogether oTerpowering to 
the human imagination^ and completely baffles every efl^ to 
approximate to a distinct cone«^ptian of an object of suck 
amsBtng amj^tude apd splendour. We have f<»merly shownt 
tbkt the mn ia a body of so vast dimensions that the human 
mind, in its present state, can foim no ade<|uate conceptions 
of it ; that it ia more than 500 times greater than all. the 
pUnetSt satellites, and eometa of our system ; that it is eqnal 
to tiiirteen hundred thousand globes as lai|^e as the earth; 
tiAt its surfaee contains an amplitude fifty-three milUons 
seven hundred and seventy ^usand times larger than the 
view kom Mount Etna, whioh comprises an extent of 45,000 
miles ; fmi that, were a landscape on the aun of this extent 
to be eontemplated every two hours, it would require twenty* 
four thousand five hundred yeara before Uie wole surfaee of 
this himiiiary could be^ in this manner aurveyed. What, 
then, ^U we think of the probable existence of a luminous 
globe fifty-four thousand times greater than the expanaive globe 
of the aun! 

However amaxiiig the magnitude of such a body may vp- 
pear, we ought not on this aceount to ccmsider the exiatenee 
of such an orb as either improbable or incredible. Prior to 
the first discoveries of inodem aatnmomy two or three centu- 
ries ago, noone could have believed that the aun is a body of 
flush an immense size aa he is now found to be, or that the 
planetary system occu|ues so extensive a range as astronomers 

* bi sums sdltionsor the « IdipiovsBSBt of Soetetji^ (p. 386), this nom- 
bw is iaacenrately sCateilt the cabe of the diameter haviog been py mis- 
take Buhttituted for the aoU4 contents of the body ; but the general resuit 
of the comparathre magnitudes of the two bodies is the same. 

t **CslMtial Se!DBery,*6hap. iU.,jMSt. 10, p. MSand 9S8. 
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hate now detennined it. And we are not to coneeWe that 
even the immense amplitude of the sun is the highest scale 
of magnitude which the Creator has prescribed to himself in 
Us arrangements of the universe. iVom the knowledge we 
have akrMdy acquired of the yastness of the scale on which' 
creation is constructed, we have reason to believe that bodies 
exist in it ^ar surpassing, in magnitude and grandeur, any of 
^e fflobes to which we have alluded. There are certain lucid 
specks in the heavens which can only be perceived by the 
most powerful telescopes, which we are quite certain, from 
their immense distance, must comprise a mass of matter thou- 
eands of times larger than our sun ; either a distinct mass of 
materials, or a congeries of shinine globes so near each other 
tiiat the separate b^ies cannot be distinguished. As the disi* 
tanees between the greatest globes of the universe are incom- 
prehensible by limited intellects, so the magjiiiitiuU of some 
«f these bodies may be so great as to surpass every estimate 
and every conception we may have hitherto formed on this 
subject. Such views of the magnitudes of creation are quite 
in accordance with the ideas we ought to entertain of a 
Being who is eternal, omilipresent, omnipotent j and incom- 
prehensible. 

But, without going beyond the strict deductions of scieiice, 
we may fairly conclude that there are few stars in the con- 
cave of our sky that do not equal, and even surpass, our sun 
in size and in splendour ;' and if so, what a glorious and over- 
.whelming scene does 'creation present to an intelligent and 
contemplative mind ! Here we are presented vrith a scene 
jtm which the highest order of created being^ may expatiate 
for myriads of ages, and objects, ever wonderful and ever 
new, may still present themselves to the astonished mind 
throughout the whole length of its immortaUty ; so that the 
most expansive intellects shall never want subjects of sublime 
investigation during all the retolutions of an interminable ex- 
istence. 

We are not to imagine that all the stars, even those which 
«ppear with the same brilliancy, are of the same size. We 
have reason to believe that a variety, in this respect, exists 
among the distant oibs, as well as among the bodies which 
.compose the planetary system, and in other departments of 
nature. Vanous considerations tend to show, that " one star 
differeth from another star in glory/' not only aa they appear 
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lo dw naked eye, but in reelify, ju to tbeir intrineic magnitade 
and qplendoiir.. Some of the teleseopic stars appear of reiy 
different coloars, one exhibiting rays of an orange or ruddy 
hae, another bine, another yellow, and another green, indica< 
tii^ a difieience in their oonetitntion, and in the nature of the 
light they emit. Among the doable stars, the one which is 
mnd revolving around the othw is evidently the smaller body, 
as its light, is not distinguishable without a high magnifying 
power, and yet its distance from the earth must be nearly the 
same as that of the larger star around which it revolves. Re- 
eent observations tend to prove that some of the smaller stars 
have not only a greater annual parallax than those which are 
most brilKant, but an absolute motion in ro^ce much greater 
than those of the l»ightest class, which indicates that mere is 
a difierence in the real size of those bodies, and that some of 
the stars which appear smallest to our eye may be the largest 
in real dimensions ; but the smallest -of them are, undoubtMly, 
bodies of soeh magnitudes as surpass our distinct compre- 
hension. 

Some readers, from their ignorance of the mathematical 
prinei]^s of astronomy, and from being incapable of appreci* 
ating the observations to ifi^hich we have referred, are apt to 
view'with ia certain degree of skepticism the conclusions 
which asttonomers have dedoced respecting the distances and 
aagnitiides of the stars. Peihaps the following considera- 
tion, iewsl to the capacity of every man of common sense, 
may have a tendency to oeimnce even the most skeptical that 
Ihe stars ara situated at an almost incalculable distance from 
the earth. 

Suppose a telescope to magnify 400 times, tha^ is, makes 
n diftuit object appear fenf hundred times nearer, and four 
bandied times laiger in diameter, than to the naked eye. 
With an inetniment of this deseriptson I have been enabled to 
Mad a penen*s name, ^ letters -of which'were not above half 
an inch m length or breadth, at the distance of more than two 
oules. When this telescope is directed to the moon, it en- 
ables ns to perceive the shadows of its mountains, and other 
nainnte portions of its scenery, and even to distinguish rocks 
•ad cavities less than a mile In diameter. When directed to 
the planet Venus, it exhibits it as a large splendid body, with 
either a gibbous, a half moon, or a crescent phase. When 
directed to Jopiter and Saturn, it makes these orbe appear sev- 
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isnl times laxger than the mo<»i does to the naked eye, and 
enablejB us to see the dark belts whiph ran across the one, and 
the x^ngs which surround the other. Now if this same in- 
strument be directed to the fixed stars, it shows Uiem only as 
so many luminous points^ without any well-defined diameters. 
Jt brings to view hundreds and thousands of stars which the 
naked eye cannot discern ; but, although they appear^ some> 
what more brilliant, they appear, on the whole, no larger in 
diameter than the stars in general do to the unassisted sight. 
This circumstance I consider as a palpable and aennble evi- 
dence of the immense distance of the fixed stars ; for bQdies 
|Lt th,e distance of nine hundred, and even of eighteen hundred 
millions of miles, appear magnified in proportion to the power 
of the instrument ; and why should not the fixed stars appear 
magnified in t^e same proportion, and present to the eye laige 
disks like the plajiets, were it not on account of their incalcu- 
lable distance! Were they only at a moderate distance from 
the planetary system — suppojse ten times the distance of Sat- 
orn, or nine thousand milhons of miles-^this .would undoubt- 
edly be the case ; but observation proves the contrary. When 
we view a planet — for example, SaiMm^ which is distant nine 
himdred miUions of miles — ^throueh a telescope magnifying 
400 times, w,e contemplate it as if we had been carried to a 
point f)vXy the four hundredth part of its distance ; that is, 
we yiew it as if we were brougnt within little more than ixoo 
miUio!M of miles of its surface. In other woYds, we^ee it of 
the same jposfnitudej and nearly with the same distinctness, 
as if we haq sqrmoujated the IjBtv of cavitation, and been 
transported more than 897 millions-of miles from our present 
fibode in the direction of that orb. 

When such an instrument is directed to the fixed stars, it 
does not Jose its powey as a telescope ; this is proved by its 
presenting the ntrndfitj which are invisible to the naked eye, as 
large^ weU-defined spaces in ^e firmament. It carries us with- 
in the four hundjreth part ,of their actual distailce, and enables 
us to contemplate them just as we would do if we were 400 
times nearer them than yv^ .are. Let us suppose, as formerly, 
the distance of the nearest stars to he 20,000,000,000,000, xa 
twenty billions of miles, we conteooplate such stars by this 
instrument as if we were carried to a station nineteen billions 
nine hundred and fifty millions of miles from the place we 
now -occupy, where we should still be fifty thousand nullions 
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of miles* distant from these bodies. Supposing the sun weie 
removed to a point fifty thousand millions of miles from the 
place he now occupies, which is 526 times his present dis- 
tance, he would appear 626 times less In diameter than at 
present, or under an angle of little more than 3} seconds, 
which is less than the apparent diameter of Uranus, a body 
which is generally invisible to the naked eye ; so that if a star 
be distant twenty billions of miles, and equal to the sun in 
mafnitttde, it should appear no more than a point when viewed 
with a t^escope magnifying 400 times. Supposing, then, 
that we were transported through the immense space of 
19,950,000,000,000 miles, we behooved to be carried forward 
several thousands of millions of miles farther before those dis- 
tant orbs would appear to expand into large disks like the 
moon, or like Jupiter and Saturn^ when viewed through tele- 
scopes. 

The above considerations prove to a demonstration that thd 
nearest stars are removed from us at immense and incon- 
ceivable distances; .and if their distance be so great, their 
^magnitudes must likewise be astonishing, otherwise they 
would be altogether invisible either to the naked eye or by 
the telescope ; for a distant visible object must always be con- 
sidered as having a mi^tade proportional to its distance and 
its apparerU diameter. 

* The following is the calctilstkm expressed in figures : 
400 ) 30,000,000,000,000, diet, of the star. 

50,000,000,000, diet, as viewed by the telescope. 

;ip,9SO,000,000,000, dlst. from the earth at which we view it 
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CHAPTER VI. 

ON NIW flTAKt. 

T() almost every eye but tket of the aetionomer, the etany 
firmament presents the same general aspect. To s common 
observer, the nobtumal heavens eihibit the appeaiaiice of a 
vast concave bespangled with countless numbers of shining 
points, of various degrees of brilliancy, and distr^ted over 
U»e sky apparently witbout ai^ cnder or ammgement. Wheth- 
er the clusters of stars which are seen in summer uid in win- 
ter are the same ; whether the stars which are seen m one 
iegi9n of the heavens at six o'clock in the nooming sfe. iden- 
tically the same which are seen in the same ^[uarter at mld- 
i^ght or at three in the rooming ; whether there be an]f stars 
which were seen by .our fonefatmrf which are no longier visible ; 
whether any stars unknown to fionoat. generations can now 
be traced in the firmament, or whethw sny of those orbs 
which are visible at one time arejnvisible st another, to such 
inquiries there is not one out of a thousand of these who have 
occasionally gazed at the starry heavens that could give a 
satisfactory reply. It is the industrious astronomer alone, 
who, with unwearied observation, spends sleepless nights in 
surveying the various regions of the celestial vaiilt^ that can tell 
vnth certainty whether or not any changes occasionally take 
place in reference to any of the starry orbs. 

The first account we have of any changes havmg been per- 
ceived among the stars is that recorded by Hipparchus of 
Rhodes, a celebrated astronomer who flourished about 120 
years before the Christian era. About this period, this accu- 
rate observer of the heavens perceived, in a certain part of the 
firmament, a star which heiiiad never observed before, and of 
which he could find no record in the observations of his pre- 
decessors. Struck ^h this new and unexpected, phenome- 
non, he began to doubt whether changes might not happen 
among the celestial orbs as well as in the scene of nature 
here below. In order that such chanfes, when they happen, 
m^^ be known to future generations, ne began to form a cat- 
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alogue of all the stars visible in that port of the workl whoe 
he xesided, noting down the place and apparent magnitude of 
each star, till he at length completed a list of all the visthle 
stars in the heavens ; which was the first catalogue of those 
luminaries of which we have any account in history. It is 
much to be regretted that we have no speci^c account of the 
particular part of the heavens where this new star appeared, 
as it might have led us to determine whether it be still visi- 
ble, or whether it be subject to periodical' changes, or have al- 
together disappeired. ^ 

In the year 130 alter the Christian era, ano&er new star is 
said to have made its appearance. In the year 889 a new 
star appeared near a Aquils, or Altair, in the constellation of 
the Eagle. Its appearance was sudden ; it continued three 
weeks, emitting a splendour equal to that of Venus, and after- 
ward entirely disappeared. In the ninth century a new star 
appeared in the fifteehth degree of Scofpio, which is said to 
have emitted as much light as is reflected from one quarter 
tff the moon. In 945 a new star appeared between the con- 
stellations of Oepheus and Cassiopeia ; and another, in 1264, 
near the constellation Cassic^ia ; but of these stars the ao- 
eounts are so vague and imperfect that we can form no di*> 
tinct conceptions of the phenomena they exhibited. 

The most striking and wonderful phenomenon of this kind, 
of which we have an authentic and distinct description, occur- 
red in the beginning of November, 1672, when a new star ap- 
peared id Cassiopeia,' forming nearly a rhombus with the 
three largest stars, a, /?, y, of that constellation. Its appear- 
ance was sudden and brilliant. Its phenomena were so stri- 
king, that the sight of it determined the celebrated Tycho 
Bnme to become an astronomer^ He did not see it at half 
an hour past five, when he was returning from his house 
to his laboratory ; but returning about ten, he came to a 
crowd of county people who were staring at something be- 
hind him. Looking round, he saw this wonderful object. It 
was so briffht that his staff had a shadow ; it was of a dazzling 
white, with a little of a bluish tinge. It had no tail or hair 
around it similar to comets, but shone with the same kind of 
lustre as the other fixed stars. Its brilliancy was so great 
as to surpass that of Lyra and Siriut. It appeared even lar- 
ger than Jupiter, which was then at its nearest approach to 
the aaith, and by some was estimated to be supertor to the 
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pbiMt Tcmu in ita grattett lustre. It wis even iten' bf thow 
who bad good oyM »t aoondwr ; t euoomatiace which new 
htppeoi in tho cue of aiqr of the othw tUurfi or evon of the 
planets, except Venuf , which, has sometimes beep seen in 
daylight in certain peeuliar. positions. Doling night, it wm 
firequently seen through thin clonds which entirely' int^rcepl- 
ed the light of the other stars. In this state it cpntinqed to 
shine wiSi nndisoinished bnlliancy dbiing theiemainingpait 
of NoTember, or more than three weeks. It did not, however, 
continue much lonser with this degree ^ InrightiiesB, bqt 
ntdually diminished in its bMtre. In the month of Decern- 
bar it Appeared to be only equal to Jupiter \ in January, 
1678, it ai^wared a lit^e less than that plapet, but still soiqa- 
whst larger than stars of the first magnitude, to which it ap- 
peared about equal daring the months of February And March ; 
thus gradually diminishing in brightness, in April and May it 
was like a star of the second magnitude ; in the mtrnths of 
June, July, and Ausost, it was eqpal only to the laigest stais 
in Cassiopeia, which are mostly of the' toiid magnitude ; in 
September, October, and November* it was no Itfger than a 
star of the fouith magnitude ; in December, it was i^u^ fqual 
to the star called GamnuL, which was nearest to it ; towards 
the end of 1678, and during the month of Januaxy, 1674^ it 
WIS but little superior to stars of the fifth magnitude ; in Feb- 
ruary it was no lareer than a star of the sixth ms(^tud« ; 
and in the month of March it entirely disappeared, having coi|- 
tinued visible from the beginning of November, 1578, to 
March, 1574, a period of alxnit sixteen months. It was n- 
raaiked that as it diminished in size.it was likewise subject to 
certain changes in colour and brightness. When it appeared 
laigest, its light was vjkUe and brilliant ; after which it appear- 
ed a little yeUcwith; and in the beginning of -spring, 1573, 
it approached something to ^ colour of Mars, bein^ reddish 
like the star Aldelmran, or the Bull's Eye, end a httle less 
bright than the star in the right ahoulder of Orion. In the 
month of May that year it was of a pale livid white, like Sat- 
nm ; which colour, as likewise its sparkling appearance, C9Q^ 
tinned to the last, only growing more dim and faint as it ap- 
proached the period of its disappearance. 

Such were the appearances and changes of this wonderful 
■tar. These phenomena were partieularfy observed by several 
Mtvonomers of that period, especially by Tycho Brahe, who 
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wot* • ttaUiiB on tlw nbieet, in nfaieb bi ikniiiiiiiiwl its 
loDsitiWe mi htitnde, and dflmonMittod tiut it wm nWHH 
in 1^ nfion uf iIm ix«d •>«», m > madi pmtm iwlMin 
fmoi Uw Mcth thui tha ran, DMD, OT any 4rf UM tdnsM, u jl 
bid no unable panllu, Mtd nnuined m (ba mbm point of . 
Aa baaTatw dming the whole panod of ita appeBHtca. Tliit 
alar «M lifcaim* ^ligoUf obaafrad In CMneltaa Qarawa, 
«^ aaja, that on tbe ni^t of tb« Mb of NoTwabMTt IfiTS, ba 
viawad with aoma atlanMm Hat paM of tba baaTsna, bi a tttj 
anana ikjr, 'but aaw nothing aneommon ; bat tbit the naM 
nigfat. No*. Bib, it aptMuwd with » q)l«idonr auipuMng all 
Fti. S. 
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The point in die heayens v^iere this star appeeved may. be 
aacertained from the preceding figure, which exhibits a repre- 
sentation of the principal stars in Cassiopeia. The general 
position of this constellation ntay be foond from the map of 
the circumpolar stars, Plate III. It is almost directly oppo- 
site Una Major, or the Great Bear. A line dravm from the 
Bear through the Pole-star meets Cassiopeia at nearly an 
equal distance on the other side of that star. When the 
Bear is at its lowest position below th^pole, Cassiopeia is 
near the zenith, and vice versa. In the preceding representa- 
tion (fig. 9), the large star towarjls the left points out the 
place ^oich was occupied by the new star, wnich, with the 
three stars a» /9# /» forms a kind of rhombus or irregular 
square. The one on the left above the new star is/3, and is 
also known by the name of Cap\. The one to the right of 
Caph and a little higher is a, distinguished likewise by the 
name Schedir. Below Schedir, and a little to the right, is 
the star y, or Gamma. About six degrees northwest of Caph, 
the telescope reveals to us a pretty large nebula of small stars, 
apparently compressed into one mass, with a number of loose 
stars surrounding it. 

In the year 1604, about the end of September, another new 
Stat appeared near the heel of the right* foot of Serpentaritu. 
Ai that time, near the same part of the heavens, the planets 
Mars, Jupiter, and Satom were very near each other, a phe- 
nomenon which so engaged the attention of astronomers that 
BO uncommon appearance in that quarter of the heavens could 
long have escaped detection.. On the 17th of September, 
'Kepler, who wrote a treatise on this star, carefuHy observed 
the three planets ; on the 23d he • again viewed Mars and 
Jupiter, then approaching to their conjunction ; and one of 
his scholars made the same observation on the 27th. On the 
S8th and on the 2dth, which was the day when Mars and 
Jupiter were in conjunction) they were observed by Mast- 
Umu and others ; but none of them as yet saw anything of 
the new star. On the 30th the sudden breaking of the clouds 
afforded one of Kepler's friends an opportunity of having a 
veiy short view of it ; for in looking for Mars and Jvpiter, he 
saw a l»ight star near them which he had not seen before, 
but it was soon obscured by clouds. On the 3d, 3d, 4th, and 
0th of October, it was seen by several persons in different 
places. On account of eloudy weather at Pkagne, where 
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K«pltfr resided, he did not sea it 4111' the 8th o^ that month. 
All the observers jBigreed in thi9, that it was exactly roundy 
without, any beanl or tail ; thtft it was exactly like one of the 
fixed stars ; ancl that, in the vividness of its lustre and the 
quickness of its sparkling, it exceeded anything they had ever 
seen before. As to its cciLow, it was remarked that it was 
eyefy moment. chan^^iiig. into the colours of the rainbow, as 
yellow,' orange, purple, and red; but was generalUy white when 
at a Iit;tle height above the vapours near :the horizon. At its 
first appearapce it seemed larger than -any of the fixed stars, 
and even suip«ased Jupit^, which planet was near it during 
the whole of 'October, and by its steady light was easily dis« 
tinffuishable from this Vehemently sparkling, star. It contin- 
uedpof the same size ar«d brilliancy during the whole or Oc- 
tober. About the end of this month the sun was approadi- 
ing that part of the heavens in which the star appeared, yet 
on the SOtbit was so much brighter than Jupiter uat Kepler 
could see it distinctly when Jupiter was imperceptible, on ac- 
count of the light of the sun, though he was farther from the 
sun's beams than the.stai. On the 6th and 8th of November ■ 
it was seen by Kepler and others, and at Turin on the 13th, 
which appears tt> nave been the last -time it was perceived 
before being ovexpowered by the solar rays. After ei^erging 
froQi the sun's lays, on the west, it was seen in the morning 
on, the 24th December, and though it sparkled exceedingly, yet 
it was considerably diminished in magnitude, appearing, how-- 
ever, larger than the bright .star Antates* From the middle 
of Januaiy, 1605, till the middle of March, it. gradually dimin- 
ished in brightness. - In the. beginning of April it appeared 
like a star of th6 third magnitude, and continued nearly of the 
salne si2e during the monSis< of May, June, and July, and con- 
tinued to sparkle more Strongly than any other fixed star. On* 
September ^8th, a year after 4£s first appearajice, it was more 
brillieint than the star in the leg ipf Serpentarius, which is 
reckoned of the third magnitude. As it was at this time 
again approaching to the vicinity of the sun, it does not ap- 
pear to have been seen- after this period. In December, 1605, 
and January, 1606, cloudy weather prevented observations 
after it had emerged from the solar rays.. Kepler concludes 
that it must have disappeared 'some time between October, 
1605, and the following February^but on what day is un'cer- 
tain. Like the former star which appeared in Cassiopeia* 

H 
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it had no paiftUax, and wmained in the same peoife o$ ikp 
liMTens. 

If one of the new stars whose phenomena we have descnbod 
aboVe have ever reappeaied, the places which ihey occupied 
still remaining a hlatok. It is much to be .regretted that the 
telescope was not invented at the periods when these, stars ap- 
peared, as it might have been ascertained hy that instrument 
whether they hi2 any sensible diameters. At any r^ate, their 
graddal decrease of magnitude and histre micht have been 
traeed by a good t^eso'ope for a lonff pe^c3, perhaps for 
years, after t£ey disapp^arec^ to the^ naked eye, which might 
nave led us to dAw some conclusions respecting the cause 
wluch produced so extraordinary phenomena. W6re such a 
remarkable phenomenbn to happen iii our times, when tele- 
scopesi micrometers, and other astrdnomical instruments have 
received so many exquisite improvements, so as to enable us ' 
to penetrate deep into the profundity of space, and to measure 
the smallest anffles, a variety of additioniBd facta and circum^ 
stances would doubtless be discovered in relation to phenom- 
ena apd events so striking and sublime.^ 

The subject of new stars,' such as those now describ^, 
which blazed forthwith so extraordinary a brilliancy and so 
soon disappeared, naturally gives rise to solemn and interest- 
ing reflections. There is a mystery that hangs over such sub- 
lime phenomena which produces in the mind an anxious de- 
sire to behold the veil removed, and to investigato the rea- 
sons and causes of such stupendous events. " It is impossi- 
ble,^* says Mrs. Sommer?ille, when alluding to the star of ^ 
1572, ** to imagine anything more tremendous than a confla- 

Sation that could be visible at such a distance." Whether 
ere was anything in the existing state of the body alluded to 
similar to what we call a conflagration may be justly doubted ; 
bat there was a splmidour and luminosity concentrated in 
that point of the heavens where the star appeared which would 
than equal the blaze of.ttoelv^ hundred thou^oTid worlds 



* Besidas the above^ the roHowing- instances of new stars may bs 
noted : la the year 1670, a new star was dlfcoyered by Hevelios and 
Anthdm near the head of the Swan, which, after beeomiDg invieible, 
f e a ppe a re d , and after nndergoinir several singular floetuafSons of lif^t 
durthg two yesrs, gradually vanished from, the sightrSnd has never since 
been seen. Another new star is said to have been eeen the same year 
at Paris, about the back of the IKean, which, after the space of Iborteett 
iti^mm»d aW8y.-^Wliistoiirs Aftrmianticai Ltcturut p. 4a. . 
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suck •■ mm; w«re they all collected into one oUm, and ell at 
once wrapped in flamee. Nay, it ia not improbable that, wem 
a globe as large ea would fill the whole circumfereoce of the 
earth's annual oibit to be lighted up with a splendour simdaor 
to that of the sun,, it would scarcely auipass in brilliancy aiid 
•ploodbur. the star to -which we refer ; for during the whole 
period of its continuing yisible it never appeared in the least, 
to shift its posittoni^tSoegh it was. carefully watched by the 
aatronomen of that age ; and, consequently, the whole diam- 
eter o^ the earth's orbi^ while the earth passed from one ex- 
tremity of it to another, ^^>eared oolj as a point ^ the -vast 
distance! at which the star was ait\iated. These may ap- 
pear bold positions, but they are in some measure warranw 
by the &cts of the case,. and they are perfectly consistent with 
what we know of many -of the other astonishing opsiations of 
that Almif^ty Being who is *< wonderful in counsel and excel- 
lent in working," and ** whose ways" in providence and crea- 
tion " are past finding out.'* ^ . 

It is natural to inquire what' may hava be6n the cause of 
phenomena so extraordinary and sublime; but our limited 
views of cieation,^and of the plans and paipo^es of its Omn^ 
dtent Contriver and Governor, prevent' us from arriving at -any 
•atisfactoxy conclusions. La Place says, in reference to this 
anbject, ** As to those stars v?hicfa suddenly shine forth with 
a very vivid light, and>then vanish, it may be supposed, with 
probabiUQr, that great oonflagratioiiis, occasioned bv extraordi- 
nary causes, take place oir their surfaces-; and this snppoai- 
tion is con&med by<their change of colour, analogous to tiiat 
which is i»esented to neon earth by bodies which are con- 
sumed by fire."* But such an opinion, however great the 
astronomer who' propoeed it, appealis qpte unsatiafiictory. 
We err *egregiously when wo attempt to compare the puny 
operations and confiagrations which nappen on our globe witn 
a scene so far transi^ending everything we behold in this ter- 
lestrial sphere. The greatest conflagration that was ever 
,witnessed -on earth .cannot bear the smallest proportion er 
similitude to an object which must have occupvQd a space 
more than ten hundred thousand times the solid contents of 
our glcribe ; nor is it likely tiiat the agents or elementary pfin- 
cq>lee whichjprodoced thie respective phenomena wete at all 
similar. 

' «0^sfcmqftlk«^te^iiol.i,p.lOL 
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The late Professor Vince, one of the most learned astrono- 
mers of his 4ge, has the following remark: ** The disappeai^ 
ance of some stars may be the destruction of that system at 
the time appointed hy the Deity for the probation of its inhab- 
itants, and the appearansce of new stars may be the formation 
of new systema for new races of beings then called into ex- 
istence to adore the works of their Creator."* . The late 
Dr. Ma^on Good.Beemed to indulge in li similar opinion.' 
''Worlds, and systems of worlds," says he, **are not only, 
perpetually creating, but alsp perpetually disappearing. ■ It is 
ftn extraordinary faet,, that, .witnin the period of the last centu- 
ry, not less than thirteen stars,', in different constellations, 
seem to have totally perished, and ten-new/'ones to hay&been 
created. In many instances it is unquestioniCble that the 
stars themselves,' the supposed habitation of other kinds or 
orders of intelligent beings, togetiler with the different planets 
by which it is probable they were surrounded, have utterly 
yanished, and the- spots which they occupied in .the heavens 
have liecome bianksl What has befallen other sysU^ns will 
assuredly befall our own. -Of the time and the manner we 
know nothing ; but the fact is incontrovertible ; it is foretold 
by revelation ; it is inscribed in the heavens ; it is felt through- 
out the earth. $uch is the awfiil and daily te^t; what, then,, 
ought to be the comment 1" Similar to tiiese were tb» sen- 
timents of the' late Professor R6bins<)n, of Edmburgh; 
<* What hasi)ecome of that dazzling star, surpassing Venus in 
brightness, which shone out all at once in Nov^nlber, 1572 V* 
''Such appearances in the heavens make it evident that, not- 
withstanding the wis&proyision made for maintaining that or- 
der and .utility which we behold in our system, the day may 
come ' when the heavens shall pass away like a scroll that is 
folded up, when the stars in heaven shall fall, and the sun 
shall cease to give his lights' The sustaining hand of God is 
atill necessary, and the present, order and harmony which he 
has enabled us to understand and admif e is wholly dependant 
on his will, and its duration is one of the unsearcnable meas- 
ures of his providence." 

Such are the pious sentiments of the above-named respecta- 
ble philosophers in reference to the subject under considera- 
tion; but It .may be questioned whether they are altogether 

* Vfaotfa ** CompietCL System of.AstzoBooiy." 
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judiciocisror eonespondent to the perfections of ^ Ciestar 
and the arrangements be has made in the uniyerse.. lliey 
seem to take for gtanted that those stars which have hlazed 
fpr a while, and then disapp<9ared, have been destroyed or an- 
nihilated. We are indeed informed that, in regard to our 
globe, a period is approaching when " thei elements shall meh 
with fervent heat, and the earth and the works that are therein 
shall be bnmedyp." But such a conflagration cannot be justly 
compared to the splendours of those wondearfuf stars described 
above. At whatever period in^the lapse of duration such tii 
event may. take place,- it will he so far izom being visible at 
the nearest star, that it would not, be seen by such eyes as 
ours at the boundaries of our systep:!. Besides, we are as- 
sured, in that' revelation which announces it, that that awful 
event shall take place as one of the consequences of the sin 
and depravity of man ; and, therefore,' we have no reason to be- 
lieve that it will extend to the s\in, or any of the surrounding 
planeU of our system ; not have we any reason to conclude 
that the conflacratioQ of our globe will is^ue in its entire de* 
struc^ion^ or that the elementary principles of which it is 
composed will be annihilated. It' is more, probable, nay, 
almost certain, that this tremendous event will only tend to 
purify our globe from the physical evils which now exist, and 
to transform it into a new and hap{Her world for the residence 
of renovated and pure intelligences. In regard to atmUd' 
lationy we have no proof thai any particle of matter which 
was ever cheated ' has yet been annihilated.* Incessant 
changes and tinnsformations are going forward both in the 
scene -of sublunary nature and throughout tlie celestial re* 
gions; but changes in material objects do not necessaiily 
van^y ^e deitrucHon of the matter of which they are com> 
|iosed, but simply a new arrangement or mode of operation. 
We have ik> reason to believe that any portions of matter 
which now exist throughout the universe wiU ever be reduced 
to annihilation. On'Uie' other hand, we have palpable evi- 
dence, from several phenomena in the heavens, that the w<nlc 
of creation is still going forward, and that the Creditor is grad* 
ually ushering into existence new subs, an^ systems, and 
wonds ; aiid, m all probability, his crea^g energy will be cod* 

* See "Philosophy of a Future State,** diap.^ L, feee. 10: and *^ Cbrls^ 
tilQi <!liaMC9lMr,» Tin sdimi. 354. 

Ha 
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iianally exertang itself throughout all the Bucceedlog ages of 

eternity. , ' 

Again, if that grand and teirific event. Which is to put a 
final period to iho present texrestrial system is to be viewed 
^M a consequf hoe oi the introduction of moral evil and the de- 
pravity of man, then we are led to conclude that those intelli- 
gences which were connected with the systems which are 
supposed to have been destroyed, must have been involved in 
the gudt of moral degeneracy, or, in other words, in rebellion 
against their Creator ;' otherwise^- why were they subjected to 
euch an awful catastrophe, and doomed to be blotted out of 
existence 1 We have no ground for entertaining any such 
jiupposition. 'Reasoning from the benevolente of the Deity, 
it is more probable to conclude that the inhabitaifts of our 
world are almost the only intelligences throughout the universe 
who have swerved from the path of original rectitude, andvi- 
olated the moral laws of their Maker. Nor is it likely th^t the 
whole tTihalnUirUs of any system-^consisting, perhaps, of thirty 
or €ven a hundred worlds-^would be found uniting in rebel- 
lion against the moral government ^f their Benefactor, so as 
to warrant the entire destruction of the system with which 
they were connected. Besides, were the views of the philoso- 
phers to which I allude to be adopted, then we must admit that 
the systems which, in their opinion,- were destroyed or annihi- 
latedf must have continued in existence only for a year or 
two ; for no luminous bodies occupied the places of "the new 
stars before they burst on a sudden to the view, and no twink- 
ling orbs have been seen in these points of the heavens since 
they disappeared ; but it i's surely not at all pfobable that the 
Almighty would launch'into existence systems of such amazing 
magnitude and splendour, and suffer them to ru^ into de* 
fltructloii within a period of so very limited duration. 

For the reasons now stated, and others which might have 
been brought forward, I cannot acquiesce in the views of the 
respectable philosophers to which I have' adverted ; but it is 
easier to set aside an untenable hypothesis than to attempt an 
explanation of the real causes of so^ sublime and wondeiful 
phenomena. In investigating the djstant wonders .of Uie uni* 
verse and the arrangements of the Divine government, it be- 
oomes us to express our sentiments with modesty and cau- 
tion. Whatever may have been the causes which produced 
the sudden splendour and the rapid disappearance of the new 
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~ >Un, I SDteitaJa not iLe leut doubt. thai those bodiei ue slitt 
in exialence, lad -Bubseiving imponant purposes in the ecoDO- 
my of God's oDiTBraar goWrnioeot AlmOBl inj hypoiheau 
is to be prefened to thai which supposea their destniction or ~ 
unihilition. What should hinder iu IroiD concluding that 
Uw eiCraordinsry pheBomena of the atar of 1572 waa owing to 
a. luntisoua orb of tmrnenae magnitude, accompanied with a 
letinae qf worlds, vumag urifh iMoiueiitabU Ttlocity in an 
immemt tUij^ieat orhit, the longer tide of which looi nearly 

waa when it was nearest our ^lem, aa at A (fig. 10), sup- 
pomng E iba lelativo poaitibn of the earth oi of our syatem ; 
" ■ Fif . la 



and ihi^ as it 'gradually declined in ita brightneai, it was 
pftsaing along the curve from A towards B and C, tilt its 
lapid light at length carried it tteyond the limits of huuvan 
vision ? Had teleacopea beec in use at that peiiod, there is 
little doubt it would bate been seen; thougb stiQ diminishing, 
for a much longer period thanitat in whicli it was visible to 
tbe unassisted eye ; in which caie it would have fully corrob- 
orated the opinion now stated. In coufimution of ttus eipla- 
nstion of the phenomena, it he,a been' supposed, with a high 
degree of probability, that it is the same star which appeared 
in the year 945 and in IS64, which, of course, would have a 
period of revolution of about 319 years, which period might 
raty two or three jeara in the course of its revolutions, from 

happens in tbe case of cometa. This c^nion ia rsndered 
the more probable from the conaideralifin that the stars of 94S 
and 1864 appeared in the constellation of Caiiiopiia, where 
likewise the star of 1673 waa observed ; and if these be iden- 
tical, then it is probable that it mil again make its appear- 
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aoce about ihe year 1891 or 1892 ; and if so, astronomers 
will then have a better opportunity of marking its aspects and 
motions, and determining its size and its period of revolu- 
tion. 

If this explanation appear the most probable, it presents to 
the mind a most magnificent and orerwheiming idea, without 
supposing anything so tremendous and terrific as a sudden 
conflagration. It presents before, us a lunpnous globe of as- 
tonishmg magnitude — ^perhaps not less than a hundred times 
the size of our "sun — ^winging its course over a circuit perhaps 
a thousand times more expansive than the orbit of Uranus, 
and carrying along with it a hundred worlds in its swift career. 
The motion of such a body must hc^ve been rapid in the. ex- 
treme, when we consider the rapid diminution of its apparent 
magnitude. . In tlte snootb of November it firsju appeared ; in 
I)ecemb^ its brightness was sensibly diminished ; in the 
month of April following it had diminish^ to the size of a star 
'of the second magnitude ; in July, to one of the third miiigni- 
tude ; in October, to one of the fourth ; in the following Jan- 
uary,^ one of the fifth; in February, to one of the sixth 
magnitude ; and in March it disappeared. 

Now, according to Sir W. Herschers experiments, the light 
of a star of the flr»t magnitude being supposed 100, the light 
of one of the second magnitude is 25, one of the third magni- 
tude 12, &c. (seep. 37). If, then, we suppose these classes 
of stars to be nearly of equal magnitudes, and that their dis- 
tance is in an inverse proportion to the diminution of their 
ii^t, it will follow that a star of the second magnitude is four 
times the distance of a star of 'the first ; a star of the third 
magnitude four times the distance of the second, or eight 
times the distance of the first magnitude, &c. Sopposing, 
then, the star of 1572 to have been twenty billions of miles 
from the earth at its nearest approach to our system : from 
December, 1572, to April, 1573, when it was diminished to 
the apparent size of a star of the second magnitude, it must 
3iave moved four times that distance, or eighty billions pf 
miles, during these four months, which is at .the rate of six 
hund^ thousand millions of miles a day, and four hundred 
and sixty-two millions a minute> a velocity of which we can 
have no adequate conception. 

If the above explanation be unsatisfactory, I know not to 
what hypothesb to resort for a solution of this mystetious and 
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wonderful phmomenon. Whatever yiew \re mty be disposed 
Co take of such striking eyents, we are lost in admiration and 
wonder. We behold a display of magnitude, of motion, and 
of magnificence, which OTerpowa» the auB^ui faculti^ which 
«howB us the littleness of man and the limited nature of his 
powers, and which ought to in^ire us wiUi reverence of that 
Almighty Being who sits on' the throne of the universe, di- 
recting all its movements for the accomplishment of his wise 
and righteous designs, and for the diffusion of qniversal happi- 
ness throughout allthe r^oiks of intelligent existence. How- 
erver astonishing the conclusions we are led to deduce from 
the phenomjsna under consideration, the facts to which we 
have adverted are not beyond the energies of Him whose per- 
fections are strictly infiniu. Nay, iiofai such a Being^ who 
is self-existent aild omniscient^ who fills the immensity of 
space with his presence, and whose power is boundless in 
its operation, we should naturally expect that displays of cre- 
ating and sustaining energy would be exhibited altogether 
. overwhelming and incomprehensible by mortals. " Canst 
thou by seaichiiig find out God 1 Canst thou find out the 
Almighty to penectionl In the heights of heaven he doth 
ffretft things past findine out, yea, and wonders without num- 
oer. By his Spirit he hath gsmished the hewrens. The pil- 
lars of heaven tremble and are astonished it his reproof. Lo, 
these are but parts of his ways ; but the thnader of his power 
who can understand 1" 



CHAPTER Vn. 

4 

ON VA&UBLB STIRS. 

WftSN the starry firmament is attentively surveyed, and 
^e aspects of the numerous orbs- it. contains particularly 
marked, it is found that several of these bodies ate subject to 
periodical changes in the brilliancy of their light and in their 
apparent diameters, indicating in some instances motions and 
revolutions of con8ideral)Ie extent. The following sketches 
contain descriptions.bf the more remarkable phenomena con- 
nected with this class of the heavenlv bodies, generally known 
by the name of variable or periodiau stars : 
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The first star ot tiiis kind which seems to haTe been |itttieii« 
larly noticed is one in the laeck of the Whale, whose nght •»- 
cession is Sb S' 88", and sputh declination d^* 57' 9^. It 
was irst observed on Angiist 18th, 1596, by. David Fabn- 
cius, when it appeared like a atar of the third magnitude, but 
dlsappeaied after the month of October in the same year. - It 
was a^in pbserved by Holwarda in the year 1^7 ; and after 
having disajf>peared during a period of nine months, it again 
became visible ; since whidi time it has been found every 
yeu> pretty regular in its period, except from Octobd^, 1672, 
to December, 1676, during which time Hevelius could not 
perceive it, though it was a particular object of his attention. 
BuHialdus, a Frenchman, having compared together the ob- 
servations that had been made on it from 1638 to 1666, de- 
termined the periodical time bMween ita appearing in its 
Seatest brightness and returning to it again to be 833 days, 
e found alto that about 120 days elapse between the time 
that it is first seen of the, sixth magnitude and its disappter- 
ing ; that it continues in its greatest lustre for about fifteen 
days ; that «fter its first reappearance of the sixth magnitude 
it increases in size much faster till it comes to be of the fourth 
magnitode, than it does from that period' to its'being of the 
thira ; and that from its being of the third it increases to the 
second magnitude by still slower degrees. Modem astrcmo- 
mers give the following description : Vlt remains in its sreat- 
est brightness about a fortnight, being then nearly equu to a 
atar of the second magnitude ; it decreases' during three 
months, till it becomes completely invisible, in which state it 
remains about five months, when it again becomes visible, and 
continues increasing during the remaining three months of its 
period' ; but it does not always return to the same degree of 
orightness, nor increase and diminish by the same gradations." 
It appears about twelve times in eleven years. Cassini de- 
termmed its period to be 334 days ; but Sir W. Herschel 
makes it 831 days, 10 hours, 19 minutes. It appears, then, 
that this star passes through all the mradations of liffht and 
magnitude firom a star of the second to a star of the sixth 
magnitude and under ; but after it has disappeared to the na- 
ked eye It may be traced to ita loweat magnitude by a tele- 
scope of moderate power. It is sinmetimes distinguished by 
the name of Stella Jftra, en the wonderful star, and Omicron 
Cfitu , 
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in 1704^ MarakU olHwnred a yariable star m tbe constdhir 
tioB Hydra, This star had be«Q described by M ontanah >iii 
1670, but wts not yiaible in April, 1702. Maraldi saw it 
fyt the first time in the beginning of March, 1704, in the same 
]]lace vrhere it had been seen tbirty-lbor years befoie. It ap^ 
petted of the fourth magnitude, and continued nearly in the 
same state till the beginnil]g of April. It then gradually di> 
niniahed till tlie end of May, when itxonld no longer be seen 
by the naked eye, bat was visible through the telescqte for a 
month longer. It could- not be seen again till the end of No- 
vember, 1705, when that part of the heaveAs began to emerge 
fiom th& sun's rays. It was then Teiy faint, and grew less 
and leas tiU the end of February, 170^, and could then be 
seareely perceived e^en with a telescope. It did not reappear 
tOl the 18th April, 170$,. when it was larger tSaaa a s^r.of the. 
sixth magnitude, and increasing in lustre. It was seen by the 
same observer lUfterward, in the years 1709 and 17l2. From 
the observations of Maraldi, Mr. Pigot concludes that its pe* 
nod was then 494 days ; but froin observations made by him- 
self, he thinks that now it is only. 487 days; so that from the 
time of Ma][aldi it has shortened seveti days. The. following 
are the more promineiit particulars' relating to this star: 
1. When at its full brightness it is of the fourth magnitude, 
and does not perceptibly change for ^ the space of fourteen 
days. 8. It is, about six months in increasing from the tenth* 
magnitude and returning to the aame ; so that it may be con- 
sidered as inviaible during that time. 3. It is considerably 
more quick, perhaps one Imf more so, in its increaae than in. 
its decrease.' 4. Though, when at its full, it may always be 
styled a star of the fourth ma^aitude, it does not -constantly 
attain the same degree of bri^tnesa, bttt the difierences ara 
Tery smaU. d. Its ri^ht ascension for 1786 was 13^ 18' 4" ; 
and its south declination 22<^ 9' 38". It is marked No. 30 
in,HeveUua*s Catalcme of the Stars; from which data, ite 
place, may easily be mond on a planimiMre or on the celeatial 
globe. 

In the year 1600, G. Jan^onina discovered a variable star' 
in the breast of the Swan, which was afterward observed by 
different aatioaomers, and supposed to have a period of about 
ten years. The results of Mr. Pigot*s calculations from the 
<£eervationa of former astronomers ars, 1. That it Continues 
in foil luetve ki iivt ymn. ^ 2. It decieaeee rapidly for two 
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ymn. 8. It is invisiUe to the naked eye for foar yens* 
4. It increases slowly during seven years. 5. Alt these 
changes are completed in eighteen years. 6. It. wair at its 
minimum at the end of the year 1663. 7. It does not always 
increase to the same degree of brightness, being sometimes of 
the third, >nd at others only of the sixth magrnitade. '' I am 
entirely ^orant," says Mr. Pigot, " whether' it is subject to 
tile same changes in this century, having not met with any- 
series of observations upon it ; bat if tSe above conjectureDi 
are right, it will be at its' minimum- in a very few years/ 
Since November, 1781, to the year 1786, 1 have cpnstantly 
seen it, of the silth magnitude, though I -suspect that in 
1 786-6 it had rather decreased.'* This stair is near Gamma 
in the Swan's breast : it vuies from the third to the sixth, 
seventh, dtc;^, magnittides. Its li^ ascension is 20^ 9' 64'* ; 
north declination'87o 22' 37". 

One of the most remarkable of these •changsable stars is 
that called Alg(4s in the head of Medusa, in the constellation 
Perseus, , It had lopg since been known to i^ear of differ- 
ent magnitudes at different times ; but itr period was first as- 
certained by John Goodricke, Esq., of York, who. began to 
observe it in the beffinning of the year 1:783. It changes 
continually from the nrst or second to the fourth magnitude ; 
and the time which elapses from one greatest diihinuuon to 
the other was fo^nd in 1783 to be. at a mean, 2 days, 20 hours, 
49 minutes. .The change is thus : daring four hours it^grad- 
ually diminishes in lustre ; during the succeeding four hours 
it recovers i^ first magnitude by a like gradual increase ; and 
during the remaining part of the period, namely, 2 days, 12 
hours, 42 minutes, it invariably preserves its greatest lustre ; 
after the expiration of which its oiminutieo egain.eemmeiices. 
According to Mr. Pigot, who has made many observations on 
such stars, ahd paid particnlar attention to the subject, <tbe de- 
gree of brightness of this star when at its minirman is varia- 
ble at different periods ; and he is of* the same opinion in re- 
gard to its brightness when at its full ; but whether these dif- 
ferences return regularly oi not has not been determined. 
The right ascension of Algol, or /? Per get j for 1786, was 2'* 64' 
19" ; and its north declinatioii 40° 6' 68". It is situated.l2<> 
east of Almaachj in the foot of Andromeda, and may be known 
by means of three stars of the fourth magnitude Ijring a few, 
degrees eoatbwest of it, and foniuog ik vsaXt triangle. It 
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comei to the meridian on the 91st December, about nine 
o'clock in the evening ; but as it continues above the horizon 
at least twenty hours out of the twenty-four, it may be seen 
every evening from August to May. 

Another variable star is to be, found in the neck of the 
Swan. The period of this star had been settled by Man^ 
and Oassini at 406 ddys ; but firOm a mean of the observations 
of Mr. Pigot, it appears to be only 392, or, at most, 396 7-8 
dajs. The particulars relating to it afo, 1. When at its full 
brightness, it undergoes no perceptible change for a fortnight. 
2. It is about three and a half months in increasing from the 
eleventh magnitude to its full brightness, .and the same in de- 
creasing ; for which reason it may be considered as invisible 
during six months. 3; It does not always attain the same 
degree of lustre, being sometimes of the fifth and sometimes 
of the seventh magnitude. The right ascension of this star is 
19* 42' 21" ; and its north declination 42° 22' 58". It is 
situated in the neck, nearly equidistant from Beta and Gammd, 
and south by west from Deneb Cygni, at the distance of about 
twelve degrees, and is marked Chi. 

The star Eta Antinoi is another star of this des^iption, 
whose variation and period were discovered by Mt. Fiffot in 
1785. From his correlated observations, he concludes that it 
continues ai its greatest brightness forty hours without de- 
creasing ; it is sixty-six hours after it begins to decrease be- 
fore it comes to its full diminution ; after which it continues 
stationary for thirty hours more ; and then increases for thirty- 
six hours. In every period it seems to acquire its full bright- 
ness, and' to be equally decreased. Its period, therefore, is 
seven days, four hours ; aoA its greatest and least variation is 
from the third to the fifth magnitude. Its right ascension is 
19* 41' 34" ; and its north declination 0° 28' 14". It is about 
eight degrees south from AUair, the principal star in ^e con- 
stellation Aquila. 

The above descriptions msrf suffice as specimens of the 
phenomena of variable stars. There are about seven or eight 
other stars which have been observed to be certainly variable, 
among which are the following: A star in the Northern 
Crown, whose right ascension is 15* 40' 11" ; north deelina^ 
tion 28^ 49' 36" ; and period 10^ months. A star in^Her- 
cules, whose right ascension is 17* 4' 54" ; north declination 
14^ 88' ; and period of variation 60i days. A star in So- 
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bieski's Shield, whose right ascension is 18^ 36' 38'' ; south 
declination 69 ^' ; and period 62 days. The star Beta 
Lyr«, right ascension 18^42' 11' ; north declination 33^ 7^ 
46" ; greatest and last variationt 3, 4, 5 ; supposed period, 6 
days, 9 hours. The star Delta Cephei, Whose period is 5 
days, 8) hours ; rieht ascension 22h 2l' ; and north declina- 
tion fiT^ 60'. Wiui several others. 
^ Besides these, whose variations and periods have been de- 
termined, there are about thirty-seven other stars, which are, 
with good reason, suspected to be variable, but whose periods 
of change have not yet been ascertained, on account of the 
want of a sufficient number of observers, who might devote 
their attention more particularly to this department of astro- 
nomical observation. For example, the star Pollux^ or Beta 
Gemini, is suspected to change from the first to the third mag- 
nitude. 

When contemplating such changes among bodies so im- 
mensely distant and of so vast magnitude, we are naturally 
led to inquiilB into the causes which produce those phenomena. 
Our ignorance, however, of the precise nature and constitu- 
tion of those remote bodies, and oi the scenes and circum- 
stances in which they may be placed, prevent us from form- 
ing any definite' or satisfactory conclusions. The following 
ere some of the opinions which have been thrown out on this 
subject. ^ It has been supposed that portions^ of the surfaces of 
tfatee stars are covered with large black spots, which, during 
tiie diurnal rotation of the star, present themselves under va- 
rious angles, and thus produce a gradual variation in its brill- 
iancy. Sir W. Herschel says, ** Such a motion may be as 
evidently proved as the -diurnal motion of the earth. Bark 
spots, or large portions of the surface less luminous than the 
rest, turned alternately in certain directions, either towards 
or firom us, will account for all the phenomena of periodical 
changes in the lustre of the stars so satisfactorily, that we 
certainly need not look for any other cause." Si^ Isaac 
Newton thought that the suddeA blaze of some stars may 
have been occasioned by •* the falling of a comet into them, 
by which means they would be enaUed to cast a prodigious 
light for a little time, after which they would gradually return 
to their former state.'* But we know too little about the na- 
ture of comets to be able to aeterqiine what effect they would 
produce in such a case, nor are we certain that such bodies 
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$n connected with o^er fysteiiiB. If the fixed etan be tieaily 
of the sune nature as the sun, it is highly improbable that any 
such ^ect would be produced, even uthough a comet wero to 
fall into its luminous atmosphere, as that atmosphero appears 
to hav6 nothing in it that would take-fire by the approach of 
any extraneous body, or that would ** blaze'* like combustible 
substances on the earth, l^e blaze, if such an. efiBect weie 
to take place, would scarcely be distinguishable from our 
globe, and piuch less firom a distant aystem. Maupertius, in 
a *< Dissertation on the Figures of the' Celestial Bodies,** is 
of opinion, that fome stars, by their prodigious quick rotation 
on toeir axes, may not only assume the figuros of oblate 
apheroids, but that, by the groat centrifugal force arising ficom 
such rotations, they may become of the nguros of millstones* 
or be reduced to fiat ciroular planes, so thin as to be quite in- 
Tisible when their edjifes are turned towards us, as Satum'a 
ring is in such positions. And wh6i^ any eccentric planets 
or comets go round any fixed star, in orbits much inclined to 
its equator, the attraction of the planets or. comets in their 
pexibelions most alter the inclination of the axis of that star; 
on which account it will appear moro or less large and lumi- 
nous, as its broad side is turned more or less towaras us. This 
opinion, at best, I consider as having a veiy small degree of 
probability, and almost quite untenable. Mr. Dunn, in a pa- 
per in vol. 52 of thd ''^Philosophical Transactions,** supposes 
that the interposition of some gross atmosphero may sorre the 
phenomena under consideration., "The appearance of new 
stars,** says he, "aqd the disappearance' or others, possibly 
may be occasioned by the interposition of such an etherMl 
medium within their respective orbs as either admits li^ht to 
pass freely or wholly absorbs it at certain times, while light is 
constantly pomuiog its journey through the vast regions of 
space.** 

Whatever opinions we may adopt on this subject, it is evi- 
dent that th€ rtgular sueceMiion of tJu varUUwnM of periodical 
stars preclude the idea of their being destroyed. It is like- 
wise evident that meftoji of some kind or other, either in the 
stars themselves or in some bodies either directly oc remotely 
connected with them, must be one of the causes of the phe- 
nomena in queation ; and it is not improbable that diffieumit 
oanses in different instances may opperate in pfoducing the 
effects. ' It does not appear to me probable tnift the 



100 FROBABLB CAUSB8 OF Vi.RIA3LB BTARS. 

which prodncm the*Tariati<ni in the case of Ddia Cephei^ 
whose period is only 5 days, 8^ honrs, is the same which pro* 
duces aU the yaiiety of change which happens in the star 
O^anma in the Swan's breast, whose periodica] changes are 
completed only in eighteen years. It is not unlikely that a 
rotation round an axis, which has the effect of presentinff dif- 
ferent sides of the star of more or less degrees of obscunty or 
brightness to the eye of a spectator, will account for the phe- 
nomena of such stars as Eta Antinoi and Delia Cepkei ; but 
it does not appear probable that a motion of rotation is so alow 
in any of these bodies as to occupy a period of eighteen years, 
as in the case of the star in the breast of the Swan. 

I am disposed td consider it us highly probable, that the tM- 
tarpotition of the opaque bodies of large planets revolving 
around such stars may, in some cases, account for the phe- 
nomena. It is true tluit the planets connected with the solar 
system are so small in 'comparison of the sun, that their in- 
terposition between that orb and a spectator at an immense 
distance would produce no sensible effect. But we have no 
reason to conclude that in all other systems the planets' are 
formed in the same proportion to. their central orbs as ours; 
but,' from the yariety we perceive in every part of nature 
both in heaven and earth, we have reason to conclude that 
every system of t}ie universe is in some respects different 
from another. There is no improbability in admitting that 
the planets which revolve round some of the stars may be so. 
large as to bear a considerable proportion (perhaps one half or 
one third) to the diameters of the orbs around which th^y re- 
volve ; in which case, if the plane of their orbits lie nearly in 
^e line of our vision, they would, in certain parts of their 
revolutions, interpose between our eye and the stars, so as to 
bide for a time -a portion of their surfaced from our view 
while in that part of th^ir orbits which is next the earth. 
Such a supposition is by no means inconsistent with the op- 
eration of the law of universal gravitation ; for although such 
|>lanets bore a considerable proportion to the size of their 
central luminaries, yet we have only to suppose that their 
density is very small. They may be globes whose central 
parts are devoid of solid matter, consisting onlvof a solid ex- 
ternal shell for the support of inhabitants, as is probably the 
case witii the planet Saturn, whose density is only equkl to 
thttofcoik. 
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A plsnet abont the siia we hire now roppoMd reralniig 
uoimd & star wonld, in > great metmm, accoant for the fb^ 
nomena preaented bjr Algol. Thi> etu accomplishei the p*- 
liod of it! TSTUiticnia in 3 iiB<r9 and neiily 21 houn. Donng 
3jt 01 4 boun it gradiully dimioishea in lastrs, and dnriiw 
the miccei»diiig 4 Gouib it gndnaU; recoren ita Gtat magm- 
tnde. Thronghout the leinaining put of the period, mnielr, 



S dayi, IS houn, 42 minutea, it inTaiisblj pr w OTea 
nvateit luaCre; no that ^le lime of ita being diininiihec 
kntre is only aboQt the idndi part of its whole period of ti 



eateit luaCre; no that ^le lime of ita being diminiahed in 
■ only aboQt the idndi part of its wbofe period of Ta> 

Now aappoaing a planet ^maC half the diameter of 

(be atar reTolrine aranDd Algol, it woald tDtercept a lawe 
portion of ita aiic&e when it passed hetween our eye and U» 
*tai,u»Xab(fig. II),wheietheiriiite circular ring 



dw mifice of the star partly coTered t^ the planet. lie Imtra 
would begin to diminirii i^n the pluiet entered on ita edge 
■t i, and It would igain raanaH ita fall brighlneia when going 
off at c, the dark aide af the planet beirw-of couiM tomed to on 
eya ; and diiring the remaining part of ita rerolution it 

appear in Ita brightr-' '—'— ""' '--— -* "- -' 

IM ihia atar admita o 
leqahres a regular ni 
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eession to pass between our eye and the star to account for 
the appearance they present ; a supposition which perfectly 
agrees with the idea of a system of revolving bodies. 

As it is not probable that the changes of ail such stars arise 
from the same cause, what should hinder us from su]^)0- 
•JDg that there are stars or suns that revolve around planetM 
of a size immensely greater ; the planets, for example, bear* 
ing a similar proportion to the stars as the sun bears to Jupi- 
ter 1 Considering the immense variety of celestial mechan- 
ism throughout the universe, there can be no great improbsr 
bihty in such a supposition. The case of dxiubU stars dem- 
onstrates that one sun actually revolves round another ; and 
why. may not a sun revolve ar6und a central planet, whose 
surface may contain forty times the area of all the planets of 
our system, in order to distribute light and heat, and other 
beneficial influences, to its numerous populatidn 1 No viola- 
tion of the law of universal gravitatipn is implied in sudi.a 
supposition ; and the Almighty is not confined to one mode 
of arranging systems and worlds. Supposing, then, such' an 
arrangement to exist, it might account for the phenomena 
of some of the variable stars,* particularly those which re- 
main invisible for a certain period. Such are some of those 
formerly noticed, as the star in Hydra, and that in 1^ 
breast of the Swan, and particularlv a star in the Northern 
Grown, whose right ascent is 15^ 40',' north declin. S8^ 49i'y 
and period 10^ months, and which deciteases from the sizdi 
to the ninth and tenth magnitude.- It attained its full bright- 
ness about the 11th of August, 1796, and continued so for 
three weeks ; in three and a half weeks it decreased to the 
tenth magnitude, and a few days afterward disappeared. 
After being, a considerable time invisible, in April, 1796,. it 
again appeared ; on the 7th of May it reached the ninth majg^. 
nitude, and then gradually attained its full brightness, n, 
then, such a star was revolving round a very large central 
planet, it is easy to conceive that in the more distant part of its 
course it might be hidden from our Tiew, either in whole or in 
part, by the interposition of the opaque central body, as is ob- 
Tious from an inspection of figure 12. And as the star nov/ 
alluded to never exceeds in lustre a star of the sixth magni^ 
tnde, it is not improbable that it is one of the inferior onler 
of those luminous orbs which may revolve round an opaque 
body of tupenor magoitude. 
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Sncb, Ihei], are wme of the conceirible CHues which nuir 
produce the phenamena of TUi&bie atus, sltbongb other 
CKOM* m&y in H>ms caaea oiiit of vrhieh we hiye no concep- 
tMML These pbenomeiu evidently iDdicils that motions and 
reTolutions of ruious kinds ue^oing forwud throughout the 
itellsr Ksiona ; th&t the Almu^ty is superintending the mova- 
msuts 01 IboBs pTDiincea of us empire, aad that 2i his agen- 
cies luTe » respect to the order and tbe hi^ipiiiesa Uf intelli- 



Besides the peiiodica! Tariations to which we have now sd- 
Terted, tliere are sevelB] other itrikiiig changes which have 
been observed is the sttrry regions nhuh desem out atlcn- 
tion, and which I shall brieHy notice. 

1, Seveol stars which were fonneilydiitiiiethrTisible, snd 
are marked in different catalogues, ueoow wholly lost. The 
fiiUowing are a few instsncea. H. Montanere, profeseor of 
mathematics al BoncHiia, in a letter to tbe Royal Society, of 
dftte April. ICTO, girei the tbUowing statement : ■' There are 
now wanting in the heavens two stars of tbe second magnitude, 
in the item and yard of the ship AigO- I asdodien^isenNl 
Ibsm in the jear IBM, npon occsaion of the comet that ap- 
peared that yeu. When they diaaf^teared hnt I know not ; 
•«lylMiiaiU»ttel,ialha)raBil668, uponthe IMi of April, 
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dwre WM not the least glimpie of them to be seen, and vet the 
other stars about them, of the third and fourth magnitaaM» re- 
mained the same. I have observed many more changes 
amone the fixed stars, even to the number of a hundred, 
^01:^ none of them are so great as those I have showed." 
In 1670 Anthelm discovered a star of the third magnitude in 
the head of the Swjm, which, after becoming completely isri^ 
ible, reaf^ared, end after undwgoing one or two eiugular 
fluotuationp of light during two years, at last died away en- 
tirely, and has njot since be^i seen. Sir William. Uefachel 
ffiTSs a list of thirteen stars, most of which are supposed te be 
lost Of these are the following : Nos. 80 and 81 of H«cu- 
les, both of the fourth ma^tude ; the I9th of Pmseoi^ of 
^e eixth magnitude ; .and the 106 Pisces, are judced li be 
vrhfiXky lost. The stacs 73, 74 Cancer, in the aouSemidaw 
of the Crab, of the sixth magnitude, are either' lest or iMTe 
suffered euch great changes tSat they can no longK be fovnd* 
On this subject '3ir John Herschel states, " The star 42 Vir- 
ffinis Is inserted in the catalogue of the Astronomical Society 
from Zach*s Zodiacal Catalogue. I missed it on the 0th of 
May, 1828, and have since repeatedly had its j^lace in the field 
of Tiew of my twenty-feet reflector without perceiving it, un- 
less it be one of two equal stars -of the ninth magnitixle very 
nearly in the place it must have occupied." 

2i Some stars have changed their magnitudes since the be- 
ginninff of last century. A considmble number of stem, 
marked by Flamstead in his Historia CeUstu, are now found 
to be of different magnitudes since the period in which he obser- 
ved the heavens and formed his catalogue. For example : the 
1st and 2d of Hydra are now only of the eighth and ninth 
magnitide instead oi the fourth, as they are marked by Flani- 
steaid. The Slat and 34th of Draco have changed greatly ; 
the 31st has increased ftom the seventh to the fourth, and the 
84th has diminished from the fourth to the sixth or seventh 
magnitude. The 88th Perseus, instead of the sixth, has now 
increased to the fourth magnitude. About thirty stars of this 
description are reckoned by Sir W. Herschel to have changed 
their magnitudes. , 

3. There sie staie unknown to the observers of former 
times which have recently become visible. The foUowimr, 
amons others of this deacnption, have been marked by Sir "W. 
Henoiel : 1. A stir in the end of the Lizard's tail, of the 
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foiirih or fifth magnitade, which is not lecoided by Fhmstead, 
although he notices one in that constellation less conspicuous. 
2. A star near the head of Cepheus. 3. A considerable star 
in a direction from the 68th to the 6l8t of Gemini. 4. A star 
of considerable brightness preceding the first of the Lit- 
tle Horse. .5. A remarkable star between /? and 6 Hydra. 
6. A star near 6 Hercules, of the fourth or fifth magnitude, 
with sOTeral others. Similar observations appear to have 
been made about the end of the seventeenth and the beeinning^ 
of die eighteenth centuries, by Cassini and others. Cassini 
discovered a new star of the fourth, and two of the fifth mag- 
nitude in Cassiopeia ; two in the constellation Eridanus, one 
of the fourth, the other of the fifth magnitude ; and four of the 
fifth and sixth magnitudes near the north pole, which had not 
been perceived at a former period. 

Such changes in bodies so far removed from our system, 
and of magnitudes so enormous as the least of them must 1l)e, 
naturally lead to the conclusion that revolutions of vast extent, 
and operations conducted on a most magnificent scale, are in- 
cessantly going forfrard in those remote and unexplor^ble re- 
gions. In the case of stars which have totally disappeared, 
we are led to conclude, ^ther that some vast and important 
change has taken place in the constittUion of certain worlds 
or systems, or that the central luminaries of such systems, 
with all their sorroundinff planets, have been transported by 
some unknown and almighty agency into more distant regions 
of space, where they mSy remain for ever hidden from our view. 
As to those stars which have changed their magnitudes with- 
in the last centtiry, they may either be approachmg to or rece- 
ding frOm the system to which we belong, or their native 
brightness may be either increasing or diminudiing from causes 
wiSi. which wo are unacquainted ; or some ethereal mediums 
of a peculiar nature may be interposed between our sight and 
those distant orbs. With respect to stars unknown to former 
observers which have recently become visible, it is not un- 
reasonable to suppose that these are new tyttenu recently 
launched firom the creating hand of the Omnipotent, to diver- 
sify his creation and augment the glories of his empire, as well 
as to distribute happiness among new orders of sensitive and 
intelligent existence. We ought not to imagine that the 
work of creation, considered as a whole, is yet finished, or 
0ver will be finisbed during an indefinite lapse of ages. 
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When it is stated by the inspired writer of the book of Geo^* 
sis that *' God rested from all his worl^" we are to understand 
the expression only in reference to the formation or arrange^ 
fiunt of the world in which yre reside into the form and oider 
in which we now behold it ; for to this arrangement chiefly, 
if not solely, the descriptions of the sacred historian, in the first 
chapter of Genesis refer. It is in perfect accordance with th« 
idea of a Being possessed of omnipotent power, boundleiis 
goodness, and endless duration, tiiat his creating energies 
should never cease in their operation throughout all the periods 
of an interminable existence ; and the phenomena to which wa 
refer are a strong ptresumption, if not a demonstrable evidence, 
of a continued series of creations. These new creations may 
be bursting forth in the remote spaces of the universe, in var 
rious degrees of splendour and magnificence, to an extent of 
which we have no conception ; and from the character and 
perfections of the, Divinity, we have reason to believe that 
such processes will be incessantly going forward throughout 
all the ages of eternity. 

Whatever opinions we may be disposed to forin ap to the 
phenomena to which we have adverted, they tend to convey 
to the reflecting mind magnificent views of the physical ener- 
gies of the Almighty, in arranging, the different departments 
of his boundless dominions, am accomplishing the purposes 
and plans of his moral government ; and they naturally excita 
in the mind a desire of future exia^nce, and an ardent wish 
to behold {he veil which now intercepts our views of these glo- 
rious orbs withdrawn, and to contemplate the scene of divine 
operation in all its, splendour and magnificence. 

At first view, it may appear a circumstance of comparative 
insiffnificanca to behold a small star, scarcely distinguishable 
to the eye, waxing brighter, or growing <]immer, or vanishing 
altogether from the view ; or a star ^pearins in a point o? 
the heavens which was unoccupied before. The distant blaze 
of a field of furze, the falling of a tower, or the conflagration 
of a cottage, may to some appear events of far greater inter- 
est and importance ; but such events in the heavens as those 
to which we refer may be connected with scenes as astoni^ 
ing, thouffh perhaps not so tremendous, as if the sun were 
shorn of his rays and turned into darkness, and this esrth and 
all the planetary globes shattered to their centres and wra|^>ed 
in flames ; or, as if a new sun of superior magnitude ware to 
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appear in bur system, and to illuminate our globe with a new 
species of light and colours. Objects at a 'great distance 
Drom the observer make little impression on the organs of 
Tision, and seldoM affect thp mind. A fleet of the largest 
ships of war, viewed from the top of a tower at fifty miles' dis- 
tance, appears only like a few almost undistinguishable specks 
on the verge of the horizon, while the fate of individuals, fami- 
lies, communities, and even empires, may depend upon the 
encounter in which they may be engaged. The conflagration 
of a city of ten hundred thousands of inhabitants may appear 
at a distance as only a faint glimpse of light in one point of 
the horizon, while palaces, and temples, and thousands of 
splendid fabiics are turned into smoking ruins, and multitudes 
are thrOwninto the utmost consternation, and jperishing in the 
flames. The burning of the city of Moscow, as beheld from' 
the moon when the dark side of the earth was presented to 
that orb, would appear only like a dim lucid speck, scarcely 
distinguishable from the other parts of the earth's surface. 
And if this be the case in respect to objects within such lim- 
ited distances, what astonishing scenes may be the result of 
what we perceive in bodies many thousands of millions of 
miles distant, when we behold them disappearing to our view, 
or even when we perceive their light only increasing or dimin- 
ishing 1 Here imagination is left to fill up the picture which the 
organs of vision so dimly perceive. We are to consider that 
the orbs to which we allude are luminous globes of immense 
size ; th^t they are doubtless encircled with a retinue of 
worlds replenished with inhabitants ; that what to us appears 
a slight change of aspect may to them be the commencement 
of an era of new glory and splendour ; that the Almighty rules 
over those distant regions as well as '' among the inhabitants 
of the earth ;" and that all the changes which happen among 
them are in unison with his eternal designs, and subserve the 
ends of his universal government. 
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CHAPTER VIII. 

ON DOVBLK 8TAK8 AND BINABT 8T8TB1I8. 

' In whatever part of creation we surrey the operations of 
the Almiehty, we uniformly find the characteristic of variety 
impressed upon all his worKs. This is eyident in all the king- 
doms of nature connected with our globe, where the multitude 
and diversity of animals, vegetables, and minerals cannot but 
strike the eye even of the most superficial observer. Though 
the same general laws appear to pervade the material universe, 
80 far as our observation extends, yet these laws are so com- 
prehensive and so endlessly modified as to produce an im- 
mense variety of minute and wonderful effects. It is more 
difficult to trace the operation of these laws in the remote spa- 
ces of the universe than in our terrestrial sphere. But even 
in regions of creation immeasurably distant we can perceive | 

the agency of the same powers which are at work in conducting ^ 

the movements of our planetanr system ; and not only so, but 
we can trace these powers, while operating with their native 
energy^ wonderfully modified, and producing effects altogeth- 
er dinerent from those which we experience in the system of 
which we form a part, evidently indicating that a variety^ 
analogous to that which we behold in the scene around U8» 
marks the operations of the Creator throughout the immensity 
of his works. This will more clearly appear in the descrip- 
tions we shall now give of the phenomena of double and mul- 
tiple stars. 

The phenomena of double stars do not seem to have been j 

much attended to till Sir W. Herschel commenced his exten- I 

sive observations on the sidereal heavens. About a century i 

ago, the astronomers of that pej^jod seem to have been awaie ] 

that " several stars which appear sinsle to the bare eye are by I 

the telescope discovered to be double.*' The principal staxi 
of this description which they mention are, the head of Cas- 
tor, the first in the head of the Ram, the star Gamma in the 
breast of Virgo, and the middle on^ in the sword of Orion. 
Conceiving the fixed sOurs as bodies precisely of the same na- 
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ttire, and that no apeeifiB or direnified amngomBtt pMfulad 
«moDg th«Bi, tbej do not appear to hare entered vpon any 
minute eurreys, bj the telescope, of patticuhr stara; and 
their idea respecting the double stars they had detected was 
merely this, that a small stari at a very remote distance from 
ttother, might happen accidentally to lie nearly in the same 
lino of yision as the larger one ; and, on this ground, Dr. 
Long, in his ** Astronomy," shows how the annual panHax 
would be discovered by a star appearing single at one time of 
the year, and double at another. It appears to have been 
chiefly with an object of this kmd in view that Sir William 
Herschel commenced his immerpns observations in this do- 
partment of sidereal investi^tion. But, as we are informed 
by his son, who ha& distinguished himself in an eminent man- 
ner by similar obswvations, he had hardly entered on the 
measurement of the angles of position and the distances of 
double stars, before he was diverted ftbm the oriffinal object 
of his inquiry by phenomena of a very unexpected character, 
which at once engrossed his whole attention. The cireum' 
stances allude^ to ahall be particularly described in the se* 
Quel, after I have given a brief sketch of the phenomena of 
double stars. 

When a telescope of considerable power is directed to cer* 
tain stars which appear single to the naked 9y%, aaethot star, 
generally much emaller thim that winch appears to the anas* 
aisted eye, is seen quite adjacent to it, and in some casea the 
interval between the two stars is so smaU tet it requiraa a 
veiy high degree of light and magnifying power to be aUo to 
perceive that they are two distinct hodiea. Only a fsw, per* 
nape not exceeding six or eight, of these stars were known to 
the astronoihers of the age preceding that of Herschel ; but 
thia illustiioua astronomer, with unwearied perseverance, de- 
tected no less than 500 double stars, and presented to tha 
Koyal Society a list in which their situation and relativa poai-. 
tions are distinctlv marked. These observations of the eider 
Herschel were foUowed up by other observers, particularly bf 
Sir J. Herschel and Sir James South, who, in the year 1834« 
soon after jSir W. Herschel had ceaaed from his labours, pio^ 
duced a catalo^e of 380 double stars, whose diMancea and 
angles of position they had determined with the utmost accn- 
racy and nrecision. Sir J. Soudi afterward piodoeed a dia* 
Hnct catalogue of 480, and Sir J. Herschel a list of nvwaid 

K 
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of S800 of doobla lod triple lUn, from hit own toIiUrr ol>- 
MnUuma, tecMniuuiied widi M the miciometiictl meuum- 
nuDM. StniTe, tbe celflbnCed ailronomerof DoipM, hu wr- 
nnged t. eiUloguc of no leu ihan 3000 double sUn ; aod 
befan he delormined the chaTacteriitici of eich of iheH, ha 
•lunined about 130,000 stirs; a laborious proceM, which 
BODC but la uOododucbI obaeivec can duly ippieciate. Mr. 
Dnnkip hu farmed t cetilogue of 260 double 8t<r> in tb» 
tmUlieni bemisi^eie ; lud Sir J. Herachel, during bis ltt« 
maidince at the Cspe of Good Hope, hu kdded couidenbljr 
to their number ; •« that we mijr oow reckon sboni 6000 of 
UwM intereelins objects ss hsTuig olieadj been discoTend, 
even nuking tibwance than manj of ihsse objects are com- 
mon lo the Est* of the obserrers now apecified. 

It ii not St sll impiobtble that the pheDomena of some of 
the double stars now alluded tu may aiiie from aecidintal 
fTiaittiihi, the one atat, tboufjh far remote snd uncoiiDected 
with the other, lying neariy m the same viaual line. Tbus, 
tlte star it, Gguis 13, might sppsii nearly in contact wilk 
Um liar i, uUced at an unmense dtatinca beyond it, when 
viBwed neatlT in the aame atnight line by the eye st c, so *■ 
10 produce me phenomenon of a double atar al il i. But, 



reasoninadpriori, it appears in the highest degree improbable 
that aoeh coiDcidences thould happen in the case of all, oc 
even of the greater part of the double etara which have now 
been discovered ; and therefore Mr. Michelt, to early aa the 
year 1783, in a paper inierted in the " Philosopbicsl Ttanaac- 
tions" for that year, states it is his opinion thil they are 
binary lystema intimately connected. " The very great num- 
ber of atan," siyi he, " that have been discovered to be 
donbla, treble, Ac., particularly by Mi. Herachel, if we apply 
tba'docliltie of chances, m I have done in my 'Inqui^ mlo 
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the probable Parallax of the Fixed Stars/ pubHahed in the 
Philosophical Transactions for 1767, cannot lea^e a doubt 
with any one properly acquainted with the force of those ar- 
guments, that by far the greatest part, if not all of them, are 
systema of stars so near each other as probably to be liable to 
be affected sensibly by their mutual graritation; and it is 
therefore not unlikely that the periods of the reyolutions of 
some of these about their principals may some time or either 
be discovered." 

The prediction here announced b]^ this ingenious gentleman 
has now been fully realized by Sir William Herschel and 
other astronomers, and is. no longer a subject tf conjecture^ 
but an ascertained fact. This is the discovery to which I 
have alluded above, one of the most important and interesting 
discoveries which astronomy has unfolded during the present 
age, and which opens to our view a new prospect of the plant 
and arrangements of Infinite Wisdom. 

Having made these preliminary remarks, I shall now pro- 
ceed to a more particular detail of the facts which have been 
ascertained respecting binary systems. 

When Sir W. Herschel first directed his attention to this 
subject, in order, if possible, to determine the annual parallax, 
be was not a little surprised that, instead of finding, as he ex- 
pected, a refirular annual change of the two stars, by one al- 
ternately shiitinff its position with respect to the other, which 
a parallax would have produced, he observed in mai^y instan- 
ces " a regular progressive change, in some cases bearing 
chiefly on their distance, in others on their position, and ad- 
vancing steadily in one direction, so as clearly to indicate 
either a real motion of the stars themselves, or a general rec- 
tilinear motion of the sun and whole solar system, producing 
a parallax of a higher order than would arise from me earth's 
oibital motion.*' In an elaborate paper on this subject, read 
before the Royal Society, June 9, 1803, he considers specifi* 
cally all the motions and combiriations of motion that can pos- 
■ibly bo supposed, in order to account for the phenomena, par- 
ticularly of the double star Castor, and satisfactorily demon- 
strates that nothing but the idea of the smaller star revolving 
around the larger m a circular or elliptical orbit will solve the 
phenomena in question ; and this conclusion has been amply 
confirmed by all succeeding observations. Such stars, there- 
fore, must be considered as pkfsicaUy eomtcted by the law 
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of mntual gnvitetioii, so that they describe oibits aronnd each 
other and aronnd their conunon centre of giayity, and bear a 
relation to each other aimilar to that which the planets bear to 
our snn. 

Fkom the paper of Sir. W. Herschel now referred to, I 
■hall select, as a specimen of the motions of double stars, 
some of his obserTatio|ns of Castor , or a Geminorum. It ap- 
pears that Dr. Bradley, in th$ year 1769, had observed the po- 
sition of the two stars which form this double star, and com- 
mnnicated it to Dr. Maskelyne, who made a memorandum of 
it, of which the following is a copy: "Double star Castor. 
No change of position of the two stars ; the line joining them 
at bU times of the year, parallel to the line joining Castor and 
Pollux in the heayens, seen by the naked eye." The object 
of Dr. Bradley in obserring ^e exact position of these stars 
was to determine if any change happened in their position at 
opposite periods of the year so as to indicate an annual paral- 
lax. The angles of position observed by Sir W. Herschel 
aseaaloQow: 



Times of the Obserrstions. 


Angiss of PoaltioD 


November 1, 1769 


. 560 3y 


November 6, 1779 


. 35 29 


February 23, 1791 


. 23 36 


December 15, 1795 


. 18 32 


March 26, 1800 


. U 3 


December 31, 1801 


. 12 12 


February 28, 1802 


. 12 1 , 


March 27, 1803 . 


. 10 53 



From these observations, it appears that, from the year 1759, 
when Dr. Bradley observed the positions of these two stars, 
to the year 1803, there has been a portion of an orbit described 
by the smaller star around the greater equal to forty-five de- 
grees and thirty-nine minutes ; and from the time that Her^ 
schel commenced his observations in 1779 till 1803, an arc of 
twenty-four degrees and thirty-six minutes had been passed 
over. Hence Sir W. Herschel concludes : " The time of a 
periodical revolution may now be calculated from the arch 
450 39\ which has been described in 43 years and 142 days. 
The regularity of the motion gives us great reason to conclude 
that the orbit in which the small star moves about Castor, or, 
rather, the oibita in which they both move roimd their com- 
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mm centre of gnvitf, are nwuljcilcnlu and ■( right in^e* 
In the line in wbicli we tee them. If ^b ibould be neuijr 
tme, it follows that Iht time of a wheie apparnt revoJulin 



cf the rmaJl *Ut roimd Catlor KiU it aiaul 843 ytart a 
hm monlit." Tliii labject msj ba illiutntad to the geoB 
twdor bj the foHowing diagnm : 



I,et the nn^ cenlnl circle C npreeent tbe lirgei etw Cu>- 
toi, ni D the tnudlei atu, end let the line E F lepntsenl the 
fraction of the two stue in a line with the star feilia at E, 
H obwrted bj Dr. Bradley in 1759. In NoYfuobBj, 1779, 
the; won found in the posilion C H, lwenl;-one d«mm 
fiom (he poeilion they occupied twenty yean before ; in reb- 
nary, 1791, they were thiitf-three degrees bom ibe same 
iwtition, dec. ; and in Hareh, 1603, forty-aii and a half de- 
yeee, pving erideut indication of a regular pTogTcisive mo- 
K 3 
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tion in a circle. Since 1803 ite motion lute been regularly 
tnced by Straye, Sir J. Henchel, and Sir J. Sooth ; and in 
1816 it waa found about 57° from ita first position, and in 
1880 about 68°, atill regukriy piogreaaing. In 1819 the 
distance of the -small star from Castor was five seconds and 
a half, and in 1830 it was little more than four secon<^s and a 
half. Although Sir W. Herschel, as above stated, conjec- 
tured the period of revolution to be about 342 years, yet later 
astronomers, from a comparison of all the observations re- 
cently made, are disposed to conclude that its period is UtUe 
more than 250 years. 

More than fifty instances of changes in the angles of posi- 
tK>n of double stars were Observed by Sir W. Herschel, be- 
sides Jthose which have been more recently observed by his 
son and other astronomers, most of Which indicate motions 
which are regularly progrtssive ; but a considerable numbs r 
of years must elapse l»fbre their periods can be determined 
with any degree of accuracy. The following double stars 
are considered as demonstrative instances of circular progress- 
ive motion : y Virginis, f Urss Majoris, 70 Ophiuchi, a and 
9 Corone, f Bootis, 9 CassiopeisB, y Leonis, C Herculis, d 
CSygni, n Bootis, e 4 and e 5 Xyne, A Ophiucm, fi Draconii, 
e Bootis, and C A^uarii. The periodic times of some of these 
have been determined to a near approximation. One of the 
stars of Gamma Yirginis is reckoned to vevolve about the 
«ther in the space of 629 years ; the small star of Gamma 
Leonis in 1200 ysars; the star connected with Epnlwi 
Bootis in 1600 years ; that of 61 Cygni in 452 years ; that 
ei JSigma Corone in 287 years ; that of 70 Ophiuchi, as as- 
certained by Professor Encke, in 80 years ; that of Xi UrsB 
in 58 years ; that of Zeta Cancii in 55 yean ; and that of Eta 
CofioniB in 43 yean. 

A whole revolution of some of these stars has been nearly 
completed since observations began to be made on such ob* 
jects. The motion of the small star of Xi Urss began to be 
traced about the year 1781 ; in 1819 it had moved 219° 
from its position in 1781 ; in 1830 it was 303° from that po- 
•ition, progressing in a circle ; and about this time, or the 
IttginniBg of 1840, it has probably finished its orbital revolu- 
tion. Tlae star Eta Corons, whose period is forty-three 
years, bu not only accomplished a complete revolution, but 
is actually considerably advanced in its second period. Sir 
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J. Heneliel, duiing faia lato lojoiim at the Oape of Good 
Hope, ie said to have diseoTered in the sodthem akiea bioaxj 
Stan, whose periods of revtdution are even shorter than those 
now stated, their change of position having been quite p^r- 
ceptibls durinff the three or four years of his residence in that 
quarter. Sir W. Heischel, in the paper to which I have al- 
ready referred, states observations which furnish us with n 
phenomenon which is new in astronomy, namely, the oeeuUor 
Hon of one star hy another. With a power of 460, in July, 
1783, the stars of Zeta Hercutis were then half the diam^ 
ter of the small star asunder ; in 1796 he found it difficult to 
I^rceive the small star with the same power ; in 1808 the 
small star could no longer be perceived, but the apparent disc 
of the large star seemed to be a little lengthened one way. 
With his ten feet telescope,, and a power of 600, he found it 
to have the appearance of a wedge-formed star. On the 11th 
of April, 1803, he examined the apparent disc with a power 
oi 2140, and found it, as before, a little distorted, bat there 
could not be more than about three fourths of the apparent 
diameter of the small star wanting to a complete occultation. 
*' Most probably," he observes, *' the path of the motion is 
not quite central ; if so, the disc wiU remain a little distorted 
during the whole time of the conjunction." This phenome- 
non evidently demonstrates the fact of circular orbital motion, 
performed in a plaAe nearly parallel to our line of vision. 

The star CramtTia Virginia has presented phenomena nearly, 
similar to that of Zeta Herculis. This star is remarkable 
both for the length of its period, the rapid increase of the an- 
gular motioA of the two stars of which it is composed, and 
particularly the great iirnmutim of their apparent distance. 
It has been known as a double star for at least 120 years. 
The two stars of which it is composed, and which are nearly 
equal, were so far apart about the middle of the last century 
that they were marked in Mayer's catalogue as two distinct 
stars, so that any moderately good telescope would hate 
shown their separation, being at that period about seven 
seconds distant from each other. Since that time they have 
been constantly approaching, and in 1833 were scarcely more 
tium a single second asunder ; so that a common telescope 
vras insufficient to show their separation, and even telescopes 
of very superior power could show them no otherwise than as 
a single star somewhat elongated. According to Sir J. 
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'StatwchA^B computations) the imall star rnvft hare ttixvod at 
its perihelion on the ISih of August, 1834. He also deter- 
mined the inclination of the orbit to the vinuU ray to he 23^ 
58', and the angle of position of the perihelion projected on 
die heavens 36^ 24'. The small star of Eta CoronsB reached 
its perihelion in 1835 ; and it is calculated that the revolving 
star of Castor will reach the same point during the year 1856. 

From the observations that have been made on binary stars, 
it now appears demonstrable that the law of gravitation ex- 
tends its influence to the starry regions ; that the same laws 
of motion which direct the planets in their courses, and con- 
nect them with the sun as their centre, likewise operate in 
these binary systems in carrying one star around the centre of 
gravity of another. It has often been surmised that gravita- 
tion is a power which is universal in its influence ; and here 
we have a proof that it exj^ends not only beyond the ran^e 
of the planetary system and the orbits of the most eccentric 
comets, not only to stars reckoned the nearest to our globe,^ 
but to those of the third, fourth, and even tenth magnitudes, 
which may be supposed many hundreds of billions of miles 
farther distant ; thus rendering it highly probable that it is a 
fundamental law of matter, and extends its energies through- 
out the amplitude of creation, combining in one vast system 
all the operations of the Eternal. 

The orbits in which the one star moves around the other 
are found to be elliptical, which is the same kind of curve in 
which the earth and the other planets move round the sun, 
and in which the satellites of Jupiter, Saturn, and Uranus per- 
form their revolutions round their respective primaries ; an- 
other proof that the same general law operates in both cases. 
Some of these orbitual motions are retrograde and others ara 
direct, or in the same direction as the motions of the planets 
of our system. In some cases it ha{^ens that the edge of the 
orbit of the revolving star is presented to the earth, or in a 
line parallel to that of our vision, as is found in the star n 
Serpentarii; in which case the star appears to move in a 
straight line, and to osc^illate on each side of the larger star 
around which it revolves, in a manner similar to that of the 
satellites of Japiter, which appear to pass from the one side 
to the other of the planet in nearly straight lines, because the 
plane of their orbits is nearly m a line with our eye- At the 
time when Sir W, Henchel first ob^eryed thu bin9ry system* 
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the two Btara were distindly separate \ bat at present the small 
8tB| is so oonq^etely projected oja. the otiier uutt even StniT^ 
ftiUi his powerful telescope, cannot now perceive the least 
separation between the two bodies ; a fact which evidendy 
demonstrates that to our eye the one is passing across the 
disc of the oUier, and tiiat a number of years hence it will ap- 
pear on the other side of the larger star. On the other hand, 
the two stars of Zeta Orionis are now separated by a small 
interval, althouvh they appeared as one star in t^e time of 
Sir W. Herschd ; ' all which phenomena demonstrate a motion 
in a circular or elliptical orbit, the plane of which lies obltque 
to cwt eye ; and it has been calcalated, from the apparent 
motions of these bodies, that the ellipses in which they move 
•re in general more elongated than the orbits of the solar 
planets. On the whole, to use the words of Sir John Her- 
schel, ** we have the same evidence of their rotations about 
each other that we have ef those of Uranus and Saturn about 
the sun; and the correspondence between their calculated 
and observed places in such very elongated ellipses mi^t 
be admitted to cany with it proof of the prevalence of the 
Newtonian law of gravity in their systems, of the very same 
nature and cogency as that of. the calculated and observed 
places of comets round the central body of our own.'' 

Having stated, the above general facts respecting binary 
Stan, I wall now present to the reader a few telescopic views 
of these objects. 

Fig. 15 represents a telescopic view of Ej^tUon Bootis, 
with a magni^ng power of about 200 times. This is reck* 
oned a very beautilul double star, on account of the diffisrent 
colours ef the stars of which it is composed, and has an ap- 
pearance somewhat similar to a. planet and its satellite, both 
shining with innate but differently coloured light. The small 
star is of a bluish colour, and is separated from the other by a 
moe equal to the diameter of the larger star, and its apparent 
nze IS one third of the other. It is sometimes called Mirae, 
and is situa^ about ten degrees northeast of A.rciwrus, 
The large star has a reddish tinge. 

fig. 16 is a Herculis ; the small star is of a bluish colour, 
separate from the other two diameters of the large star ; the 
blue star is one third the size of the other. It is situated 
in the head of Hercules, about thirty degrees southwest- from 
the bright star a Lyre, and six degrees northwest firom itct 
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F«. 16—31, 



AliMgiu, t itu of neutr the ume ma^Cade. It comei to 
tba meridiui ■bout tha middle of July, it nine o'clock in lbs 
•nving, U u eletatkm of dwut flily-twa degroai. Tiim 
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Iter i* also distinguished by the name Ras.Algethiy and tobcj 
be seen marked in Plate 11., which contains a map -of stare 
which are sfeen near the meridiah about the beginning of 
September. 

Fig. 17. is a view of y AndromedsB : the small star is of a 
fine greenish-blue colour, separate from the large star about 
iine seconds, or four diameters of that star ; the larger star is 
,of a reddish white. It is situated in the left foot of Androm- 
edl^ and is distinguished by the name of Almaabh. It is a 
star of the second magnitude, about forty-two degrees of north 
declination, and passes the meridian, in the beginning of De* 
cembej, about half past ten in the evening, about ten Megreea 
south froin the zenith. It is about twelve degrees nearly due 
west from the variable star Algol. 

Fig. 18 is Zeta Cygni : the smaller star is blue, and they 
are separated about ten diameters. This star is situated 
in the eastern wing of the Swan ; right ascension, 2lb 4'^ 
north declination twenty-eight deg;rees, and is about twenty 
degrees southeast of Denib, the prmcipal star of this constel- 
lation. 

Fig. 19 represents Zeta Aquarii. The two stars are 
nearly equal in apparent magnitude, and one diameter and a 
half separata from each other ; both stars are of a whitish 
colour. It is in the middle of other three stars, which to- 
gether form a figure resembling the letter Y. Its right as- 
eension is 29^^ 20', and its souu declination about two de- 
grees. ' It is a star of about the third magnitude, and comes 
to the meridian at nine o'clock in the evening about the 
middle of October. -*. 

Fig. 20 represents the PoU'Star. The accompanying star 
is a very faint point, and requires an accurate telescope with 
considerable power to distinguish it. The large star is white, 
and the small star somewhat of a ruddy appearance, and is 
distant from the larger seventeen seconds, or about three or 
four of its diameters. 

Fig. 21 is the double star Castor. The smaller star is 
nearly half the size of the larger, and they are distant about 
five seconds, or two diameters of the principal star. They 
are both of a whitish colbur. Hieir situation may be found 
on Plate I. Castor and Pollux lie to the nordiwest of ^on, 
at a considerable distance (torn it. They tixe very conspic- 
uous, are within five degrees of each other, and rise to a very 
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high elevation when pasfling the meridiaii, aad may be 
througfaoat the whole winter and spring months. Castor i» 
the more elevated of the two. 

Fig. 22 represents Rigel, a splendid star in the left foot of 
Orion. The small star is a mere point, and very difficult to 
be distinguished, and is three or four diameters of the large 
star from it. The large star is white, the small one of a ickU 
dish hue. 

Fig. 23 shows the double star Oastor, with a magnifying 
power of 300. It likewise shows the angular position of ,Uie 
small star at the present time in respect to Pollux (fig. 24), by 
which it appears that it is nearly at a right angle to a line 
joining Castor and Pollux, whereas in the time of Dr. Bradley 
it yraa parallel with a line joining these two stars. 

Fi|. 25, 26, 27, and 28, exhibit views of the double star 
Epsuon Bootis, with four magnifying powers. Fig. 25 is its 
appearance with a power of 227 ; fig. 26, with a power of 
46Q ; fig. 27, with a power of 900 ; and fig. 28 ,with a power 
of 1100. 

Fig. 29, 30, and 31 represent telescopic views of the triple 
star in the left fore foot of the constellation Monocero»y or the 
Unicom, which forms a very beautiful object in this class of 
stars. This star appears at first double, but with some atten- 
tion one of the two is discovered to be also double ; the first 
of Uiem is the largest. The colour of all these stars is white. 
With a small power they appear as in fig. 29 ; with a power 
of 220, as in fig. 30 ; and with a power of 450, as in fig. 31. 
There is a beautiful object of this description, but somewhat 
different in the configuration of the three stars of which it is 
composed, to be seen in the tail of the Great Bear ; it is the 
star Zeta Ursae, caUed also Mizar, and is the middle star in 
the tail. 

Such are a few specimens of the telescopic appearances of 
this class of celestial objects. Some of these objects, in order 
to be distinctly seen, require telescopes of considerable magni- 
fying pow«. All the objects, however, referred to above may 
be seen with a ^ood three feet and a half achromatic tel- 
escope, whose object glass is two inches and three quarters 
aperture. The double star Castor may be seen with powers 
of 80, 140, and 180. I have frequently distinguished the 
separation of the two stars with a terrestrial power of only 
46 ; bat the hi^er powers, of course^ are much preferable. 
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lb order to pezeeiVe the very small star or point of light adja- 
dent to the Pole-star, a power of 140 at least is requisite with 
such a telescope ; but it is more distinctly seen with a powet 
of 190 or 200. It is considered as a fair test of the good- 
ness of a telescope of this description when this minute object 
is perceptible with such powers. The small star connected 
with EpsiUm Bootia is likewise an object which requires a 
considerable degree of magnifying power and distinctness to 
perceiye the separation of the two stars ; and it is more diffi- 
onlt to perceive the small star adjacent to Riget than any of 
these objects. 



In the phenomena I have now deseribed, we have a new 
and interesting scene presented before us, which leads the 
mind into a train of thought very different from what could 
have been conceived by astronomers of a former age. To 
some minds, net accustomed to deep reflection, it may appear 
a very trivial fact to behold a small and scarcely distinguish- 
able point of light immediately adjacent to a larger star, and 
to be informed that this lucid point revolves around its larger 
attendant ; but this phenomenon, ininute and trivial as it may 
tt first sight appear, proclaims the astonishing fact, that suns 

RSVOLVB AROUND SUNS, AND SYSTEMS AROUND SYSTRM8. 

This is a comparatively new idea, derived from our late sid(V 
leal investigations, and forms one of the most sublime concept 
tions which the modem discoveries of astronomy have imparts 
ed. It undoubtedly convevs a very sublime idea to contem* 

Slate such a globe as the planet Jupiter— a body thirteen 
undied times larger than the eartlA-revolving around the 
enn, at the rate of twenty-nine thousand miles every hour ; 
and the planet Saturn, with its rines and moons, revolving in 
ft similar manner round this central orb in an orbit five thoa* 
•and six hundred and ninety millions of miles in ciicumfer* 
enoe. But how much more august and overpowering Hob 
conception of a sun revolving around another sun, of a son 
encircled with a retinue of huge planetary bodies, all in rapid 
motion, revolving round a distant sun, over a circumference a 
hundred times krffer than what has been now stated, and 
with a velocity pemaps a hundred times greater than that of 
«ither Jupiter or Saturn^ and carrying all its planets, satellitee^ 
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eometo, or other globes aloBig with it in' its swift career! 
Such a sun, too, may as far exceed these planets in. size as 
onr sun transcends in magnitude either this earth 6r the 
planet Venus, the bulk of any one of which scarcely amounta 
to the thirteen hundred thousandth part of the solar orb which, 
enlightens our day. The farther we advance in our explorfr- 
tions of the distant regions of space, and the more minute and 
specific our investigations axe, the more august and astonish* 
ing are the scenes which open to our view, and the more ele- 
vated do our conceptions become of the grandeur of that Al» 
mighty Being who " marshalled all the starry hosts," and oi 
the nudtiplicity and variety of arrangements he has introduced 
into his vast creation. And this consideration ought to serve 
as an argument to every rational beinff, both in a scientific 
and a religious point of view, to stimulate him to the study 
of the operations of the Most High, who is " wonderful in. 
counsel and excellent in working," and whose works ia 
every part of his dominions adumbrate the glory of his peiw 
fections, and proclaim the depths of his wisdonvand the great* 
ness of his power. 

In order to form a comprehensive conception and a proper 
estimate of such binary systems, we have to consider, in the 
first place, the distances of the stars or nttu from each other. 
These distances, in the mean time, cannot be accurately as- 
certained till something more definite be determined respect- 
ing the parallaxes of these bodies. Some have supposed that 
die distance between some of these binary stars may be as 
cTeat as the distance between the eaith and any of these stars. 
But such a supposition is highly improbable if we admits what 
is now completely ascertained, that these bodies are intimately 
connected by the law of gravitation. Their distance, however, 
must be very great, notwithstanding their apparent nearness 
to each other, as a few seconds of interval, at the distance of 
the nearest star, must comprise an immense space. I shall 
suppose this distance in the case of some of these bodies te 
be only the one hundredth part of what is reckoned the dis- 
tance (namely, twenty billions) of the nearest star. On this 
•opposition, the distance of the revolving star from its- pii- 
mtty would be 200,000,000,000, or two hundred thousand 
millions of miles. The circumference of its orbit would there- 
fore be 1,256,640,000,000 of miles. The small star of ^Ur* 
se completes its revolution in fifi^-eight yean^ and,- oense- 
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qttenUy, if at the distance now supposed from its primaiy^must 
move at the rate of two milliens four hundred and seventy- 
one thousand miles every hour, which is eighty-five times 
the velocity of the planet Jupiter, and more than twenty-three 
times the velocity of Mercury in its orbit, which is the swift- 
est moving planet in our system. This motion would be still 
more swiS in the case of some of the other stars to which vye 
have alluded. The small star of 6 Eridanif as determined 
by Mr. Dunlop, revolves around the larger at the rate of 
eomewhat more than ten Vind a half degrees per annum, and 
consequently accomplishes a revolution in Uttle more than 
thirty years. Its motion, tlien, at the distance supposed, 
would be equal to four millions seven hundred thousand miles 
an hour, which is 162 tinies the velocity of Jupiter, and about 
44 times tluit of Mercury. Even the small star of y Leonis, 
which takes 1200 years to accon^plish its revolution, would, 
on the same supposition, move at the rate of 119,000 miles 
an hour, which is a greater velocity than that of the swiftest 
planets of our system. These are immense velocities, espe- 
cially when we consider the enormous size of the bodies thus 
impelled ; for the leasts of those suns may be considered as 
ten millions of tinges larger than the planet Mercury, yet 
moving with a velocity so much superior. 

What, then, would be the velocities of such bodies, were 
we to suppose them as far distant from each other as we are 
from the nearest star ! In the case of Xi Ursaa, the velocity 
would be two hundred and forty- seven millions, one hundred 
and sizty thousand miles every hour, and four millions, one hun- 
dred and fifty thousand every minute ; and in the Q0e^. of 6 
Eridaniy the velocity would be 477,800,000 miles an hour, 
and' 132,736 in a seeondy which is more than sixteen ^usand 
times the velocity of Jupiter. That bodies may move with 
such velocities is perhaps not impossible, but it is highly im- 
probable that such rapid motions actually exist among bodies 
of such astonishing magnitudes ; and therefore we must sup- 
pose thai the binary stars are within a moderate distance of 
each other. Still that distance must be very considerable, 
and, it is not unlikely, may be as great as I have supposed ; and, 
if so, it presents to our view motions more rapid and sublime 
than any which are known to exist within the limits of our 
planetaiy system. . 
In the next place, we must consider the system ofplanet$ 
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connected with the binary staxs. These st^ are evidently 
fluns or self-luminous bodiies, otherwise their light would nev- 
er reach our distant sphere. But we can never admit that 
8UD8 were created merely to diffuse a useless splendour over 
the waste spaces of infinity, where there are no sentient beings 
trith visual organs to be cheered with their radiance. In this 
case they might be said to be created in vain. Hence we 
must necessarily conclude that these suns are attended with a 
retinue of planetary bodies, which revolve around them as the 
centres of light and attractive influence, and we can scarcely 
conceive a more sublin^e and astonishing object than that of 
magnificent suns revolving around still more magnificent and 
luminous centres, and conveying along with them in their 
swift career a numerous train of mighty worlds, all in regular 
and rapid motion, around their respective orbs. In such sub- 
lime sidereal aitangements we behold a combination of mo- 
tions and effects of gravitation which are not to be traced 
throughout any part of the system to which we belong. For 
while the planets which perform their revolutions around the 
revolving sun are affected by the power of attraction from that 
body, with which they are more immediately connected, they 
must likewise be attracted by the larger central sun, and 
their motions sometimes retarded, sometimes accelerated, and 
variously modified, by its powerful influence, which combined 
influences must produce a diversity of phenomena and effects 
unknown in the system of our sun. For the sake of some 
readers, not accustomed to such views and contemplations, I 
have given a rude sketch of a binary system in fig. 32, in 
which the central circles represent the larger sun with its at- 
tendant planets, and the other circles the revolving sun and 
its planets, in four different positions. 

Again, in contemplating these binary systems, we perceive 
a great diversity in the periods of their revolutions. The pe- 
riSd. of revolution of the small star of e Bootes is calculated 
to be not less than 1600 years. An inhabitant of that system 
would be considered by us an old residenter were he to sur- 
vive the period of a year, or a single revolution. But in such 
systems it is not likely that the lapse of duration is marked by 
so short periods as in our own sublunary abode, nor is it prob- 
able that disease and death cot short the existence of its in- 
habitants, as in the world in which we dwell. Another of 
these suQB takes 1200 yean to complete a revolution ; an- 
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o&er, 629 yean ; and another, 452 ; while aeYeni othen fin- 
ish their circaits in the comparatively short periods of 55, 43, 
and even 30 years. Whether these diyersities in the periods 
of revolution be owing to the different magnitudes of the re- 
spective bodies, their distances from- each other, the ampli- 
tudes of the orbits in which they move, or the comparative ve- 
locities with which they are carried forward in their career, vn 
have as yet been unable to determine ; and a long-continued 
series of the most delicate and minute investigations is still 
requisite before such points can be ascertained with any de- 
gree'of precision. But such striking differences in their pe- 
riodic revolutions evidently indicate that the characteristic of 
variety is impressed upon all the arrangements connected 
with those distant systems ; which leads us to conclude that 
there is no system of suns or worlds in the universe exactly 
resembling^ another, although they may be all subject to the 
same general and fundamental laws. From such circumstan- 
ces we are likewise led to infer, that among bodies in the 
more distant regions of creation there may be motions and 
arrangements altogether different from anything we yet know, 
which produce scenes of beauty, sublimity, and grandeur far 
surpassing what the mind of tnan can yet conceive. 

In regard to the number of such binary systems, no precise 
estimate has yet been made. We have, however, every rea- 
son to believe that their number is very great. I have already 
stated that about 6000 double stars have been detected by M. 
Strove, the two Herschels, Mr. Dunlop, and Sir. James South. 
On the doctrine of chances, it is in tKe highest degree improb- 
able that the greater part, or even any considerable number 
of these bodies, appear double by their accidental proiimity, 
or being so placed one behind another as to be nearly in the 
same line of vision. We may therefore conclude that at 
least 4000 of these stars are binary systems connected by 
the law of mutual gravitation. Between forty and fifty, of 
these bodies have been ascertained beyond doubt to form 
revolving systems, and time must be allowed for farther in- 
vestigations. It is but lately that the attention of astrono- 
mers has been directed to such observations ; and on account 
of the very, minute distances of the revolving stars from 
each other, and the slight variation of the angle of posi- 
tion which can be traced for a series of years, an age or 
two is requisite in order to determine with precision the d»> 

L2 



126 BVVB OF DIFFERBMT COLOURS. 

See or prqgtete of tbeir revolutionazy moyements. Some of 
eir oibita, too, may be 8o extensive, or their motions so 
comparatively slow, that several thousands of years may 
elapse before the periods of some of these bodies be comple- 
ted ; and' if so, we have no reason to conclude that they are 
not binary systems, although half a centuiy should elapse with- 
out any change being perceived in their angular positions. In 
the course of fifty or sixty years hence, we have reason to be- 
lieve many important discoveries will be made in reference to 
the bodies in question, and what is at present doubtful or 
obscure will be rendered definite and precise. In the mean 
time, we may safely take for granted that several thousands 
of tfaiose revolving suns' and systems lie within the range of 
om' telescopes, whose revolutions will ere long be determined. 
But as our most powerful instruments can carry us only a 
Tery small way, comparatively, beyond the outer boundaries 
of those mighty heavens which surround us, ten thousands of 
su^h systems may exist in those remoter regions which will 
for ever remain inexplorable by mortals. 

There is another interesting view which may be taken of 
these binary systems, and that is, the contrast of colours 
which some of the stars composing these systems exhibit. I 
have already alluded to some of these stars being of different 
colours, and any observer who is possessed of a good tele- 
scope may easily satisfy himself on this point. " Many of the 
double stars," says Sir J. Herschel, " exhibit the beautiful 
and curious phenomena of contrasted or complementary col- 
ours. In such instances, the larger star is usually of a ruddy 
or orange hue, while the smaller one appears blue or green ; 
probably in virtue of that general law of optics which provides 
that when the retina is under the influence of excitement by 
any bright-coloured light, feebler lights, which, seen alone, 
would produce no sensation but of whiteness, shall for the 
time appear coloured vnth. the tint complementary to that of 
the bri^^ter. Thus a yellow colour predominating in the light 
of the brighter star, that of the less bright one m the same 
field of view wiH appear blue ; while if the tint of the brighter 
star verge to crimson, that of the other will exhibit a tenden- 
cy to green, or even appear as a vivid green under favourable 
eircumstances. The former contrast is beautifully exhibited 
by Iota Cancrit the latter by Gamma Andromeds, both fine 
dMiUe ftaiB. If, however, the coloured star be much the 
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Imb bzi^t of the two, it will not materistty affect the other* 
Thnsj for instance, Eta CasslopeiaB ej^ibits the beaotiful com- 
bination of a large while star and a small one of a rich ruddy 
pmple. , It is by no means, howeyer, intended to ^y, that in 
all such cases one of the colours is a mere effect of con- 
trast ; and it may be easier suggested in words than conclived 
in imagination, what yariety of illumination ttoo suns, a red 
and a green, or a yellow and a bine one, must afioid a planet 
circulating about either ; and what charming contrasts and 
* grateful vicissitudes' — ^a red and a green day, for instance, 
afi^mating with a white one and with darkness — ^might arise 
from the presence or absence of one or other,, or both, above 
the horizon. Insulated stars of a red colour, almost as deep 
as that of blood, occur in many parts of the heavens, but no 
green or blue star (of any decided hue) has, we believe, ever 
been noticed unassociated with a companion brighter than it- 
self." 

The fact of coloured 9un8, of suns belonging to the same 
system diffusing light of opposite or contrasted colours, pr»* 
sents a novel and interesting idea, and a splendid scene, in 
which a lively imagination may luxuriate while depicting the 
diversity of aspects under which objects will appear in uiose 
worids which are alternately illuminated by such a variety of 
inadiation. It is somewhat difficult, however, to form a dis- 
tinct conception of the peculiar beauties^ sublimities, and con- 
trasts, which will be produced by such admirable arrangements. 
We are unacquainted with the nature and qualities of the 
substances which are thus illuminated, and therefore cannot 
determine the peculiar hues of splendour which will result 
from the reflection of such irradiations ; but we may easily 
conceive there will be a considerable difference in the variety 
and splendour of such illuminations, and in the contrasts of 
colours which will* be exhibited when the revolving planets 
are in different parts of their orbits. When in such positions 
ZB A B C D (%. 32), they will be more directly under the 
influence of both suns than when at E and jP, and, of course, 
the effects of the contrasted coloured rays will be most re- 
markable. One henusphere of a planet may be illuminated 
with a yellow sun, while the other is at the same time enlight- 
ened by a green, and both suns may occasionally shine in 
the same hemisphere, producing such a blending of hues and 
a contrast of colouring over the whole landscape, as to render 
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the amMCt of ths Mens completely difierenl aX one time fiom 
whit rt M at iDolher. In difiereot puta of tbe plinete' coiu- 
•ea uimnd \bea primar; auni, theae effecCa will be Tuiunal; 
modified, «o u la pTodsce an almcMl pecpetual Tvietj in tbie 
eeenerf of nch woclda, A aun of i. biilliuil white eolom 

Fif. n. 



UMj peihapa be nea liiin^, while a aon of a mbj hae ia it- 
kceDdiiig below the boiizon ; end when both ausa are abaent, 
tbs »liiTj fiitnament will appear in all ita aplendour, and ereiy' 
object around preaont a coatraal to ita previoua appearance. 

The iciencB of oplici, and particnlailj the eiperinienta 
which haTe lMan mad* on pcUrixcd lighi, ahow ua what a Ta- 
tiet; of combinaliona of vivid and beautiful coloura niaj be 
produced by certain modi£cationa of li^t, which maj easttj 
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load us to conceive of the sublime and diyenified bnlliaQoy of 
eolouriog which must be the result of the iiradiation of suns 
of different hues. The light of the stars in general is greatljf 
diyersifiedi although, on a cursoiy view of the firmament, they 
appear nea^rly of we same aspect. The rays of <Sinttf ,forttr 
ample^ are not only strikingly different from i\xos9 of Aldebaranf 
but from those of many other stars which seem to bear a nearer 
resemblance. In tropical climates, where the sky is cleawr 
than with us, and almost of a dark ebony colour, ^e diffeieni 
hues of the stars are more striking and perceptible to the nsr 
ked eye than when seen through our comparatively hazy at- 
mosphere. In this respect, then, as well as in several othent 
the declarations of the inspired writer is literally true, thai 
** one star differeth from another star in g;lory." Milton, in 
the eighth book of his " Paradise Lost," utters a sentiment on 
this subject which seems to be almost prophetic, when he 
represents Raphael in his address to Adam as sayings 

** Ocber sans, perhaps,^ 
With their attmdaat mooos, thon wilt desory i 

Oimununicating male and/emaU light. 
Which two great sexes animate the world, 
Stored In eaoh orb, perhaps^ with some that live." 

.'• 
In these phenomena we have another proof of the infinite 
variety which the Creator has introduced into the systems of 
the universe, a variety in regard to colour as well as to mag^ 
nifeude, motion, and other arrangements, which leads us U» 
conclude that, although we were permitted to make the toqr» 
of universal nature, we should meet with no worlds or sys^ 
t^ms of worlds in which the scenery and arrangements M^ 
exactly the same, but that each would display its own pecu-* 
liar harmonies, beauties, and sublimities, and the enraptured, 
spectator, at every stage of of his excursion, would behold a, 
new manifestation of ** the manifold wisdom of God." 

It would be an important and interesting acquisition in as- 
tronomy could we determine exactly, or even to a near ap- 
proximation, the distances of any of these binary systems, and 
the actual dimensions of the orbits of the revolving stars. It 
appears, from what has been formerly stated (p. 60-68), 
that the parallax, and, consequently, the distance, of 61 Cygni 
has been determined by Professor Bessel. Now this is a 
double star or binary system, and one of the stars is found to 
have an annual angular motion of about two thirds of a de- 
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gree ; ftom which it is infenred that the period of its revolutioii 
majr be about 450 jwn^ and that the semi-major axis of its 
orbit bseen under an angle of more than 16". Were these 
and other correlative points accurately settled, we might soon 
determine to a near a^rozimation the extent of its orbit, the 
spabe through which it moves in the course of a revolution, 
and, consequently, its rate of velocity ; but as the motion of 
lev^ution of this star is ao extremely slow, a considerable 
period of years may elapse till all the elemepts of its orbit 
M accurately ascertained. 

A few years ago, a method was pointed out by M. Savory, 
a fVench astronomer, by which the dimensions of the orbit of 
a revoRinff star might be determined. This method depends 
upon the fact that light moves with a certain known rate of 
velocity. Suppose that one of the double stars moves round 
another in an orbit which is nearly parallel to our line of 
vision, it is evident that the one half of its orbit will be nearer us 
than the other, and that, at the most distant point of its course, 
the star will be removed from us to a distance equal, or nearly 
equal, to the whole diameter of its orbit farther than when at 
the point which ia nearest the earth. As the li^ht which pro- 
ceeds from the star takes a certain time in movmg across the 
interval which separates us from that body before it reach our 
eye, we must necessarily see the star in a point of its orbit dif- 
ferent from that in which it is actually placcnd. Let S (fig. 93) 
rq>resent the central star, E the earth, and if F it & the 
orbit of the revolving star. When the star is at H, it is near- 
est the earth ; and when at K, it is farther distant by the 
whole diameter of' its orbit. Now, when the star proceeds 
fiom H,ihe nearest point of its orbit, its light will take a lon- 
ger period to reach the earth in proportion as it moves on in its 
course from Hto G and from (x to K, and, consequently, will 
appear to take a longer time than in reality it does in moving 
along that portion of its orbit ; but in returning through the 
other half of its orbit, K F H,ii will appear to pass throusfa 
it in a less space of time than it actuallv does, since the li^t 
which proceeds from it takes less and less time to reach our 
eye as it approaches in its course towards F and H. If, there* 
fore, we could accurately determine the difference of time be- 
tween these two half revolutions of the star, we should have 
data sufBcient for determiQmg, to a near approximation, the 
dimensions of the orbit in miles or other Known measures ; 
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aiidy btTing fomid these dimensioiM, the diilaiice of the ttar 
fiom the earUieoald likewise be found by aneasy tzigonomet- 
ikal calcnhtion. 




O 



This method of finding the dimensions of binaty systems 
is entitled to the praise of ingennit^ ; but it will be difficult, 
in many instances, to put it in practice. Its accuracy will de- 
pend upon our knowing the poniumot the orbit with regard to 
our eye, and our ascertaining exactly when the star is in if 
or at JT, or the two opposite points of its oibit. Besides, a 
very long time must intervene before obserretions of this kkid 
can bovcompleted, since most of the periods that haye been 
determined in i^gud. to double stars extend ta serenl ham* 
ditds of yMurt, and the shortest period yet knewft of aay of 
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tliese reyolTing bodies it above thirty yean. It is genentUy 
taken for granted, by those who ha^e adverted to Uiis sub- 
jecty that the distance between the revolving and the eeBtral 
star is as great, or nearly as great, as that which intervenes 
between us and the nearest star ; and hence, in their illustra- 
tions of this point, they have supposed light to take at least 
one year in crossing the orbit of a revolving star, which, of 
course, would make the diameter of such an orbit above six 
billions of miles. But there appears no reason for forming 
such extravagant suppositions, as in such a case the binary 
stars could scarcely be supposed to have any intimate con- 
nexion. We might almost as soon suppose that the star Siri- 
11S might revolve around our sun, or the sun around Sirius. 
It is not likely that the double stars in general are much far- 
ther from each other than the distance I formerly supposed, 
namely, 200,000,000,000 ; and, consequently, the diameter of 
their orbits about 400,000,000,000 of miles. Through this 
space light would pass in the course of 24 days and 2| nours ; 
and therefore it would require very accurate determinations 
indeed of the points H and Ky or the nearest and remotest 
points of the orbits, before any precise conclusions coald be 
deduced, if the stars be not farther distant than I have suppo- 
sed, and it is perhaps as probable that they are considerably 
within that distance. It is not improbable, however, that the 
dimensions of the orbits of some of those stars whose periods 
are shortest may in this way be determined ; but a consider- 
able period must elapse before the requisite observations can 
be made. 



CHAPTER IX. 

ON TKBBLS, QVABSVPLI, AN9 MVLTIPLB STABS. 

Bbsidbs the corabinationB of doable stars described in the 
meeding chapter, treble, quadruple, and multiply stars have 
been discovered, many of which appear to be intimately con- 
nected, and to be formed into regular systems, whose motions 
and phenomena must, of coarse be moie divetiified aad 
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plicated than ttipae of binary systema. Without entering into 
particalar discussions on this subject, I shall present to the 
reader only two or three general remarks, with a short list of 
some of the treble and multiple stars to which I allude. 

The more profbund and minute our investigations are into 
the scenery of the heavens, the more do we discover oi the 
endlessly diversified modes by which the system of nniversal 
nature is arraneed and conducted, and the more clearly do wo 
perceive a display of the infinite wisdom and intelligence of 
its almighty Author. Who* could have previously conceived 
of one sun and system revolving rodnd another, had not recent 
observations demonstrated the astonishing fact 1 ■ As one dis- 
covery naturally leads to another, so the facts which have al- 
ready been ascertained may lead to discoveries in future- fen- 
erations sini more wonderful and subline than diose which 
have hitherto been brought to. light. The dis<iovery of binary 
systems leads to the conclusion that almost ail the close 
groups or clustering stars visible to the naked eye or descried 
by telescopes are multiple systems^ or suns and planetary 
worMs linked together by a universal law or pcincipfe, acting 
in different modes, and producmg an immense variety of phys- 
ical phenomena and enects. Guided by principles and iacjts 
recently brought to light, astronomers have only to direct their 
attention more particularly to such objects^ to wateh with care 
^e slightest movements in the sidereal heavens, and take their 
measurements of distances and angular positions with the ut- 
most precision ; and then we may expect that succeeding gen- 
erations will have unfolded to their view a more sublime and 
comprehensive prospect of the arrangements.of the universe. 
' In certain cases, itha^ already been ascertfiined that treble 
stars form one connected system. The star marked C Cancri 
is a treble star of this description. iTwo of the stars are con- 
siderably unequal; thet largest of these. is larger than the sin- 
gle star, and the least of me two is less than the single star. 
The first apd second largest, as described by Sir W. Hersehel, 
are pretty unequal, and the second and third pretty unequal. 
The twro nearest are pale red. They require very favourable 
circumstances to be distinctly seen *, they are just separated by 
a power of 227, and with 460 their distance is ^th the diameter 
ot.the smaller one. This is considered a case in which threo 
suns revolve around a common centre. Observation has not 
yet afforded sufficient data for determining the particular, mor 
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iaoDB or arrangements of such complex systems ; t>nt we may 
conceive them as arranged in a manner somewhat similar to 
what we haye delineated in fig. 34, where the point C may rep- 
resent the common centre of gravity around which the three 
bodies revolve. The circles A B, D E, F G, represent the 




oil»ts of the revdvins bodies, which may be conceived as lying 
in different planes oblique to ea6h other, to prevent any occa- 
sional collision or too near an aj^roach. 

A quadrupie system may be represented by fie. 35, where 
Cis the centre of gravity round wmch the four bodies revolve, 
and the circles aaatt^bbbb, dtc., the respective orbits in 
whieh they move. The star e Lyre is probabfy a system of 
due kind. It is a star of the jfifth magnitude, situated about 
two degrees northeast from the bright star Vega, or a Lyra. 
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vieioily 10 ih« vet; brisht >Ui adjicent to it. Tbe soul] ■tan 
oS which it is compoied ue situated neirifai repieiented in Gg. 
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the star 17 revolving round T, the system of V^and 5 revolving 
rdund a point a, aikl the system of U and T round the same 
point or centre in a separate bat more expansive orbit. But 
it is difficult to form diagrams of such complex systems. 

There are many different combinations by which we may 
conceive treble, . quadruple, and multiple stars to revolv* 
round their common centre of gravity, which it would l>e too 
tedious to describe, particularly as such motions have not yet 
been accurately aspertained. Sir W. Herschel describes one 
of these possible combinations, which is not a little singular. 
Suppose two equal stars, a and b (fig. 37), moving in a circu- 
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Fig. 37. 
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lar oibit round their common centre of gravity, which will be 
the centre of the .circle. From the centre of the circle, draw 
a line perpendicular to the plane of their orbit, extending to 
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equal distaaees tbove and below this centre. Let ot now 
Appose a thiid star, c, to fall ftom cw extrenuAf of this pa*- 
pandicalar firom s state of rest ; it will obviously descend 
with a grad^ly accelerated motion till it reaches the centre 
of sraYity ; and, passing onward with a motion gradusHy re- 
tsrded, it will move to the other end of the perpendicular, 
where it will arrive at a state of rest, and again return and 
continue to oscillate between these two points. The two 
stars which move in a circular orbit may describe equal ellipses 
of ^any degrejB of eccentricity. In this case, however, the 
perturbations will affect not only the planes of their orbits, but 
also ^ir figures ; and the length of the oscillations of the 
third will Jse sometimes increased ax^ diminished. 

A sun oscillating in a line perpendicular to the orbit of other 
two suns, and continuing its. motion for ajp^s in that line, is 
certainly a very strange idea ; and yet, from the Tsriety we 
perceive in the arrangements of the unive»e, it is not at all 
improbable that such combinations may exist among treble 
stars. The. idea here intended to be conveyed maybe 31ns- 
trated by suspendinga zing, and placing a wire perpendiculu 
to it in its centre, jhe ring will represent the plane of the 
orbit in which the two equal stars move, and the ;perdendicu- 
lar wire the line or course of the third star movii^; backward 
and forward with different degrees of accelerated and retarded 
motion. The motions connected with quintuple and jnultiple 
stars' must be still more complex than those to which we have 
adverted ; but it is difficult io, the mean time to form any 
distinct ideas on the subject, till actual . observation in Uie 
course of succeeding - affes shall pave ths way for deducing 
de&iite conclusions. The discoveries already made open to 
^yiew new scenes' of celesthd mechanism, and new views of 
' the diversified and admirable contrivances of Divine Wisdom ; 
so that, in reference to such objects, we may apply to the 
almighty Architect the language of the sacred wnter, " How 
misearchable are thine operations, and thy ways past findiiig 
out !'* When we consiaer that around each'' of these movin|^ 
suns a retinue of planets must be supposed to wheel their 
courses, at different Stances and^in diffsrent periods of time, 
^e cannot but feel astonished at the complexity of motions, 
perturbations, and other effects which must necAsahly fol- 
low ; yet we are bound to believe that everything moves on- 
ward, not only without confusion, but in the most perfect or- 

f\2 
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dor and hannony '; for He who at first arranged the plan of tho 
material world, and impressed upon matter the iawd which 
now operate, is possessed of boundless intelligence, and fore- 
sees at one glance ali the effects which those laws can possibly 
prodace ; and, so far as our observation extends, erery object 
and morement in nature appears to beadiusted with the most 
perfect regularity. 

The solution of the " problem of three bodies" was consid- 
ered as a work of so .great nicety and difficulty, that none but 
such profound mathematicians as Clairaut, D'Alembert, and 
Euler could undertake such a delicate and laborioas investi- 
gation. This problem was "to determine the curves de- 
scribed by three bodies projected from three points given in 
position, and with velocities given in quantify and direction; 
the forceuwith which they gravitate being directly as their 
quantities of matter, and inversely as die squares of their dis- 
tance.*' If the resolution of snch a problem required so great 
acuteness of intellect, and so eminent skill in the science of 
analysis, what perspicacity of intellect, and what profound 
knowledge of everything connected with physical and math- 
ematical investigations, must be requisite to determine the 
courses described and the perturbations produced by the com- 
piex motions of five, six, or seven sunsall connected togetlier, 
yet moving in different curves and in different directions, 
along wilh hundreds of planets, each connected with its own 
sun and pursuing its own distinct course, yet abted upon in 
suecession with different degrees of force by the attractive in- 
fluence of other suns ! All our boasted powers of analysis 
are completely incompetent for such' determinations. The 
faculties of an archangel, or of intelligences of a higher order 
than that of man, are alone adequate to such investigations ; 
and this circumstance affords a presumptive evidence tnat such 
superior intelligences actually exist in the Universe, and that 
man, in the present improvement of his powers, may be in the 
act of training for die employments and the society of such 
intellectual beings in a future scene of existence. 

The following brief list of treble and multiple stars, selected 
chiefly from Sir W. I^erschers catalogue, is given for the sake 
of those vriio may be disposed to inspect them with their tel- 
escopes.* 

* As the foUpwinff and similar lists are insertsd flir tbe pnrpose of ref- 
/ erenee to amateur oSeervers, the general reader, if he thlu proper, may 
pass over such lists and deeiertptiflts. 
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IT, or 42 Ariesy in the ham, sixth magnitude. The three 
■tars, which are all in a Une, are excessively unequal ; the 
largest is white, and the two smallest are mere points. With a 
power of 460, the two nearest are 1^ diameter of the largest 
star. The third is about* 25" from the largest. 

e, or 4 or 6 Libra, This is a remarkable double-double 
star, or a doiible star, each star itself being a double star. 
The first set consists of stars that are considerably un- 
eq[ual. The largest is very white, and the smallest reddish. 
Their distance with 227 id one diiuheter of the larger one ; 
the second set are white and equal, the preceding being rather 
the largest; their distance li diameter of either. The star 
appears of the fourth miagnitude* 

tfy, or 48 Oruniy a star of the fourth magnitude, a little below 
the lowest of the three stars in the belt. This is a double- 
treble star, at two<«ets of treble stars, almost similarly situa- 
ted. The two nearest of the preceding set are equal ; the 
third larger, and pretty unequal when compared with the lat- 
ter two. With a power of 222, the distance of the two near- 
eft is 2 diameters i>f either. * The two nearest of the following 
set are very unequal. 'The largest of the two and the farthest 
are considerably^ unequal, the largest being white and the 
(unaliest bluish. With a power of 222, their distance is about 
2| diameters of the largest. - The distance of the two far- 
thest i843''.' Right ascension S^ 30' ; south declination 2° 43'. 

6, or 41 Oriaiif the'snuUl telescopic trapezium in the nebu^- 
la. Right as(;!^fision 5b 26' ; south declination 5^ 32'. The 
stars ^somposing this quadruple star lUre cohsideirably unequal. 
The most southern star of the following side of the trapezium 
is the largest: the ster in the opposite comer is the smallest, 
the other two being nearly equal. The largest is pale red ; 
the star 'preceding the largest inclined to garnet; and the 
star opposite to we largest, dusky. Distance of the two 
stars- in the preceding side, 8| seconds ; in the southern 
eide,' 12| seconds ; in the following side, 15 seconds ; and in 
<&e northern side, 20 seconds. The first star (in right ascen- 
sion) is of the seventh magnitude, the second of the eighth 
. magnitude, the third of the fifth magnitude, and the fourth of 
the sixth or seventh mag^tude. M. Strove found the angles 
of position in 1819 tol^ as follow : . 

Sdandhth: 1st and 3d: 

29^ 45' nortb following. 45^ 9* nortb precoding. 
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lHandSd: tdand4Ui: Sd^ndSd: 

98^ 8' sojrth fol. 81<* 0' north pre. : 74^ fy nortk pre. 

44 Oriorif preceding the two t% or helow 1. 2, ^ ; of iki 
third or fourth tnagnUude. The pceceding set of this double* 
triple star consists of three eqaal stars, forming a triangle, and 
aie all dusky. The distance of the two nearest, with a pow- 
er of 227^ is about 3 diameters. The following set consists 
of three stais of difierent sizes,' forming a circle. The mid- 
dle star is the largest ; the one to the south is pretty large ; 
and the third is very small. The two largest are white, and 
the smallest pale ted. Distance, 36i". These stars are 
east by north from the bright star Rigelt at the distance of 
about 6^. 

12 Lynx, bdow the em; aboiU 18° or 19° northeast of Ca^ 
pella, and 16° north ofp Auriga, The two nearest of this 
curious treble star are pretty unequal. The larser is white, 
and the smaller white inclining to a rose colour. W ith a pow* 
er of 227, tlueir distance is ^ the diameter of the smaller one. 
The first and third are considerably unequal; the second and 
third pretty uneqiial ; the colour of the third being pale red, 
and its distance ifrom the first 9''. 

^, or 51 Libra ; of the fourth or fifth magnitude. This 
star appears at first double, but the larger of the two will be 
found to consist of two^ stars. They are nearly unequal, and 
both white. With a power of 460, their distance is ^th the 
diameter of the larger. > 

f ° south of 68 Aurigay in a line paraUel tOkfi and B, south- 
east of the ofight star Capella. This a cluster of stars, con- 
taining a- double star of the second class' and one of Uie third. 
The two of the second are. resy pnequal, and both red. 
Their distance with 460 is 2i diameters of the larger. Those 
of the third class are" equal, and botfi red. Distance, 17". 
Aboi^ 20 stars are in view with a power of 227. ■ 

A large star 1° preceding C towards 41 of the Sioan. 
The two nearest are extremely unequal. The largest is 
white, and the smallest pale red. Their distance with 460 
is 2| diameters of the largest -The third and the largest 
are extremely unequal, and belong to the fifth or sixth class. 

South preceding 27 Swan, tJie middle of threcy the most 
southern of which is the 27.. This star is quadruple and sex- 
tuple. In the quadruple of north preceding set, the two near- 
est are very unequal. Their distance with 278 is 1 V. The 
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two largest are almost equal, and both red. Distance} 29i". 
In the sextuple or south foUowfng set, the two largest are pret- 
ty unequal, and both red. Their distance is 19''. The other 
stars are as small as the smallest of the quadruple set. 

1° north preceding H Gemini (of the fifth magnitude), in a 
line parallel to the 66 Orion (in the club,- and of the fifth 
magnitude), and ^ Taurus^ the middle of the three. The 
stars in this quintuple star ^re in the form of a cross. The 
two nearest, or the preceding of the fiye, are extremely un- 
gual. Distance, 20^". There/is a very obscure star of the 
third class near the last of the t{)ree, in the obscure star of the 
cross.- Other five stars are dispersed about the quintuple one. 

Between /? and ^Dolphin, Intt nearer to (3, All the three 
stars are whitish red, and nearly equal. Distance of the two 
nearest, withal power of 278, 2 1^". 

Near 27 Cepheusy near d. The distance of the two near- 
est of this treble star is about .20". 

/?, or 10 Jjyra (of the third magnitude, and about 7^ south- 
east of the bright star Vega). The stars of this quadruple 
star are all white, the second, third, 'and fourth inclining to 
red. The first and 'Second are considerably unequal ; the 
first and third V^ry unequal ; and the first and fourth unequal. 
Distance of the first and. second, 44''. 

/?, or 78 Gemini (I'ollux). The stars of this multiple star 
are extremely unequal. The .nearest distance is 1' 57"; the 
next distance is 3' 17". 

In the Unicornis head. This multiple star consists of one 
star with about twelve around it. 16^ west of Procyon. 

C) or 16 Cancer. This very minute treUe star requires 
Tery favourable circumstances to be distinctly seen. The 
two stars of which the preceding one consists are considera- 
bly unequal. The largest of these is larger than the single 
star, and the least of the two is less than the single star. The 
first and decond largest ard pretty unequal, and the second 
and third pretty unequal. 'The two nearest are pale red. 
They are just separated with a power of 278, and with 460 
their distance is ^th the diameter of the smaller one. Zeta 
Cancri is situated about 12 or 13 degrees southeast of Pol- 
lux, nearly in a line parallel to that which joins Castor and 
Pollux, and nearly the same distance north by east irom Pro- 
cyon. It appears as a* star of ^e fifth or sixth ma^itude,«nd 
is itometimes distinguished by the name Tegmine. As a 
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double star, it is easily distingmahed by a power of 140, with 
a 3| feet achromatic telescope, whose aperture is 2| inchee, 
and might, perhaps, be been with a power of 100: But it re- 
quires a much highet power to distmguish it as a trcbfe star. 
Most of the above stars may be found by consulting large 
planispheres ofxhe heayens, or a common celestial ^lobe. To 
facilitate the finding out of their positions, I have inserted in 
the above list some special directions, which may, perhaps, be 
of uso to the astronomical tyro who is furnished with a noiod- 
erately good telescope. It is to be regretted that, even oa 
some of our latest 18-inch celestial globes, several of the 
stars above referred to are not distinctly marked, either with 
their number or with the Greek letters b/ which they are gen- 
erally distinguished, and some of them are altogether omitted ; 
such; for instance, as the celebrated star 61 Uygnif which if 
a double star, and whose proper motion is greater than thsA of 
any other star yet discovered in the heavens. 



CHAPTER X. 

ON TBI VILKT WAY. 

As we advance in our survey of the distant regions of the 
universe, the astonishing grandeur and extent of the sidereal 
heavens gradually opens to our view. We have hitherto con- 
sidered only a few objects on the outskirts of the heavens, in 
respect to their distance, magnitude, and the wonderful com- 
plication of systematic motions which prevails among them. 
Had we no other objects to engage our attention, ages migbt 
be spent in contemplating and admiring the economy and mag- 
nificence of those starry groupa which appear to the unaided 
eye on the nearer boun£ay of our firmament. But all that 
is visible to man's unassisted vision is as nothing when com- 
pared with the immensity of august and splendid objects which 
stretch themselves in boundless perspective' towards infinity. 
The discoveries of modem astronomy have enlarged the 
K>here of our conceptions far beyond what could have been 
formerly surmised, and opened to view a universe boundless 
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«s iU Cf efttoir, where boman imagination is lost and confound- 
ed, ind in which man appears like a mere microscopic animal- 
cukan» and his whole habitation as a particle of vapqur when 
compared to the ocean. In contemplating the yisible firms* 
ment with the unassisted eye, we behold only the mere portals, 
as it were, which lead to the interior recesess of the vast Temple 
of Creation. When we direct out views beyond these outer 
portals, by means of the most powerful telescopes^ we obtain 
a yiew of some of its more magnificent porches, and a faint 
glimpse of those splendid apartments which we shall never 
be able to explore, but which lead us to form the most august 
conceptions of the extent ahd grandeur of what is concealed 
from our view. Zn ei)tering this temple *'not made with 
hands,'' the splendour of its decorations, the amplitude of its 
scale, and the awfulness of infinitude, forcibly strike the im* 
agination. Tbefe is sufficient to awaken into exercise aU the 
powers and feelings of devotion, and to excite us to fall down 
in humility ^d adoration before Him whose word spoke into 
existence this astonishing fabric, and ** whose kingdom ruleth 
erver all." These reflections may not appear altogether unap- 
propriate when entering on a description of the Milky Way, 
which contains pbjects calculated to excite the highest admira- 
tion. 

When we take a general view of the heavens about the 
.months of AugiJ^st, September, and October, and during the 
winter months, we cannot fail observing a large, irregular 
whitish zone stretchii^g across the sky, with a few interrup- 
tions, from one end of the firmament to another.- This mighty 
zone, thus stretching itself around us, is sometimes termed the 
galaxy, sometimes the Via Lacteoj bdt more frequently, in 
plain English, the MUky Way, fiK)m its resemblance to the 
whiteness of milk. This luminous band is visible to evexy 
observer, and is the only real and sensible circle in the heav- 
ens. When traced throughout its different directions, it is 
found to encircle the whole sphere of the heavens, though in 
some parts of its course it is broader and more bnUiant than 
in others. It forms nearly a great circle of the sphere, but it 
coincides neither with our equator, ecliptic, nor colures, nor 
with any other artificial circles which we conceive as drawn 
around the firmament. In all ages, so far -as we know, this 
wonderful zone has retained the same position among the con- 
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stellations as at the present 4ay,and is frequently alladed to 
both by the astronomers and the ' poets of antiquity. Thus 
Ovid, on account of its lustre, represents it as the.highroadto 
heaven, or the court of Jupiter : 

** A way tbere is in heaven's extended plain, 
Which, when the skies are clear, is seen below, 
And mortals by the name of MiUey ki^ow ; 
The groundwork is of stars, through wjbich the road 
Lies' open to the Thunderer's abode.'' 

And Milton, in his <' Paradise Lost,*' alludes to it in these 

lines : 

" A broad and ample road, whose dnst is gold, 
And pavemeut stars, as stars to us appear ; 
Seen in the galaxy that Milky Way, 
LUce to a circliDg zone powdered with stars.*' 

This zone may hb traced in the heavens as follows : Be« 
ginning near the northern quUrter of the heavens^ at the head 
of Gepheus, or about 30° from the north pole, we may trace 
it through Cassiopeia, Perseus, Auriga, part of Orion, and the 
feet of Gemini. At this last point it crosses the Zodiac, and, 
proceeding southward across the equinoctial into the southorn 
hemisphere, it passes through the Unicorn and the middle of 
the ship, Argo where it is most luminous. It then passes 
through Charles's Oak, the feet df the Centaur, the Cross, 
the Altar, the tail of Scorpio, the bow of Sagittarius, and a 
part t>f Ophiuchus. Here it. separates into two branches as 
it passes again over the Zodiac into the northern hemisphere. 
One branch runs through the tail of Scorpio, the bow of Sagit- 
tarius, the shield of Sobieski, the f&et of Antinous, Aquila^ 
Delphinus, the Arrow, and the Swan. The other branch 
passes through the upper part of the tail df Scorpio, the side 
of Serpentarius, Taurus Poniatowski, the Goose, and the neck 
of the Swan, where it again unites with the other branch, and 
passes on to the head of Cepheus, the place oif its beginning. 
After sending off. the two branches above mentioned, they 
unite again after remaining separate for the space of more 
than 100 degrees. There is another small separation of 
the Milky Stream between Cassiopeia and Perseus. The two 
streams appear to leave a blank about the head of Perseus, 
and a considerable space on each side of it, to the extent of 
about thirty degrees in length and three in breadth, and are 
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•gun joined into one stream in the sword of Perseus, adja- 
cent to Cassiopeia.* 

From the above description it will appear that the form, 
breadth, and general appearance of this zone are various in 
different parts of its circuit round the heavens. In some pla- 
ces it appears dense and luminous, in others faint and scatter- 
ed ; in certain points it appears broad, and in others nanow. 
Its breadth in some places, as between Auriga and Perseus, is 
only about four or five degrees ; in other places, as in the 
flouthern parts of Scorpio, Ara, and the Gross, its breadth is 
from ten to fifteen or eighteen degrees. It assumes the ap- 
pearance of a double path from the tail of the Scorpion, 
through the bow of Sagittarius, Antinous, Aqui]a, Taurus Po- 
niatowski, the Goosey and part of the Swan. It is more or 
less visible at every season of the year ; but in Britain and m 
other northern latitudes it is most conspicuous during the 
months of August, September, and October, the latter part of 
July, and the beginning of November. About the middle of 
August, at nine o^clock in the eveningi it may be seen stretch'* 
ing in an oblique directibn over the heavens, from northeast to 
southwest, and its apparent motion along the heavens may be 
traced along with that of the other constellations. At other 
seasons of me year, and at other hours of the night, its posi- 
tion and form will appear somewhat different. It appears 
most brilliant in the southern hemisphere, particularly m the 
neighbourhood of Argo, Ara, and the splendid constellation 
of the Cross. Between the tropics, where the atmosphere is 
clear and serene, it appears most vivid, and brilliant. Mr. 
Brydon informs us that, from the top of Etna, it appeared 
" like a pure flame that shot across the heavens.'' 

The ancients seem to have conjectured that the whiteness 
of this zone was owing to a confluence of stars ; for Ovid, in 
the lines above qnoted, says, ** Its grouiilwork is of stars." 
Soon after the invention of the telescope, this conjecture was 
confirmed, and astronomers were astonisheda t the number of 
stars which appeared in this bright zone of the heavens ; and 
^ir number appeared to be increased in proportion to the 
BU^nifyin? powers of their telescopes. But it. was not be- 
fore Sir W. Herschel applied his powerful instrument to this 

* flee the direction of iliia ume in the map of the stars on Meroatoi^ 
■nrtection. 
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ngion of the heavens that its profandities were ezplofed, tad 
all its minute nebulous parts ^own to consist of countlees 
myriads of stars, of every apparent magnitude, stretching on- 
ward to the regions of iimnity, till they appeared to be lost to 
the view, even when assisted by the largest teJesdopes. On 
first presenting telescopes of considerable power to this splen- 
did zone, we are lost in amazement at the number, the varie- 
ty, and the beautiful configurations of the stairs of which it is 
composed. In certain parts of it, every slight motion of the 
telescope presents new groups and new configurations, and the 
new and wondrous scene is continued over a space of nian^f 
degrees in succession. In several fields of view, occupying ^ 
space not much more than twice the breadth of the moon, 
you perceive more of these twinkling luminaries than all the 
stars visible to the naked eye throughout the whole canopy of 
heaven. You seem to penetrate, as it were, to the remoter 
boundaries of creation, and feel bewildered and lost amid the 
immensity of the universe. I have nev^ been inspired with 
higher ideas of grandeur and sublimity, nor felt deeper emo* 
tions of humility and reverence, than when occasionally con- 
templating this stupendous scene through telescopes of con- 
siderable brilliancy and power. There is not another scene in 
creation, open to the view of mortals, calculated to fill the sool 
with more august conceptions, or to inspire it with more pro- 
found admiration and awe. In such surveys we behold " new 
heavens" and other firmaments rising .to view, whose distan- 
ces baffle the utmost stretch of imagmation. 

' ** Oh wbat a eonfluence of ethereal fires 

From Bans annamberM down the steep of heaven 
Streams to a poim and centres on my sight." 

The following contains a brief summaiy of Sir W. Her- 
scheVs observatToi^ on this region of the heavens, made with 
a Newtonian reflecting telescope of twenty feet focal length 
and an aperture of eighteen inches. He found that this in* 
strument completely resolved all the whitish appearances into 
stars, which the telescopes he formerly used nad not light 
enough to do. The portion he first observed was that about 
the hand and club of Orion, and he found in this space an as- 
tonishing number of stars, whose number he endeavoured to 
estimate by counting manj fields ; that is, the apparent spaee 
ill the heavens he coold see at onee through his telescope, and 



r 



MULTITUDE OF STARS IN THE MILKY WAT. 147 

computing from a mean of these how many may be contained 
in a given portion of the Milky Way. In the most Tacant 
place to be met with in that neighbourhood he found 63 stars ; 
other six fields contained 110, 60, 70, 90, 70, and 74 stars, 
a mean 6f all , vvhich gave 79 for the number of stars to each 
field ; and then he found that, by allowing fifteen minutes for 
the diameter of his field of view, a belt of fifteen desrees long 
and two broad, which he had often seen pass throu|^ his tele- 
scope in an hour's time, could not contain less than 60,000 
stars, large enough to be distinctly numbered ; besides which, 
he suspected twice as many more, which could be seen only 
now and then, by faint glimpses, for want of sufficient light. 
The reader may acquire some conceptions of this immense 
niimber of stars occupying so small a space, if he consider 
that it is fifty times more than all the stars which the naked 
eye can discern at one time throughout the whole heavens, 
and that the space they occupy is only the l*1875th part of 
the visible canopy of the heavens ; so ^at, if every part of the 
firmament were equally rich in stars, there would be withm 
the reach of such a telescope as HerschePa no less than 
68,750,000, or sixty-eight millions, seven hundred and fifty 
thousand stars. And we are farther to consider that it was 
only in the comparatively " vacant places" of this zone that 
the number of stars above stated were perceived. 

In some of his observations on other parts of this zone, Sir 
W. Herschel informs us that he descried a much greater num- 
ber of these luminaries in a similar extent of space. " In the 
most crowded parts of the Milky Way," he says, ** I have had 
fields of view that contained no fewer than 588 stars, and these 
were continued for many minutes, so that in one quartet of an 
hour's time there passedfno lesa than 116,000 stars through the 
field of view of my telescope." In order to appreciate tms de- 
scription, we are to suppose the telescope to have been fixed in 
one position at the time of observation, and that by the diurnal 
motion of the earth, or the apparent motion of the heavens, 
the first field of stars was gradually carried out of view, and 
other fields appeared in succession, till, in the space of fifteen 
minutes of time, one hundred and sixteen thousand stars pass- 
ed over the field of vision. Now the field of view taken in 
by the telescope was only 15' of a degree, a space which is 
less than the witfowrth part of the apparent size of the moon. 
In this nanow field w^e seen about as many stars as are 
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generafly beheld throQghout the whole sky by the naked eye 
in a cleat winter^s night ; for although nearly a thousand 
stars might be seen by a very acute eye in a clear atmosphere, 
yet there are few persons that in our climate could distinctly 
recognise above 600 or 700 stars even in a clear night. At 
another time, this indefatigable astronomer perceived no less 
than two hundred and fifty- eight thousand stars pass before 
his view in the courise of forty-one minutes. In the space be- 
tween (i and y of the Swan, the stars are found clustering, 
with a kind of division between them, so that they may be 
considered as clustering towards two different regions. In 
this space, taking an average breadth of about five degrees of 
it, he found from observation that it contains more than 
331,000 stars, which gives above one hundred and sixty-five 
thousand for each clustering collection. 

Supposing the Milky Way to be, on an average, twelve de- 
grees broad, the whole of it will contain an area of 4320 de- 
grees = 12 X 360. Now if the space examined by Herschel 
between Beta and Gamma of the Swan be about fourteen de- 
grees in length and five degrees in breadth, it will contain an 
area of seventy degrees, which is somewhat less than the 1-6 Ist 
part of tl^e space occupied by the Milky Way. Were we to 
suppose every part of this zone equally rich in stars as the 
space now referred to, it will contain no less than 20,191,000 
etars, or more than twenty thousand times the number of those 
which are visible to the naked eye. The whole visible heav- 
ens, considered as a spherical plane, contains an area of 
41,263^ degrees. Now, could we suppose every portion of 
the firmament to be equally well replenished with stars as the 
milky zone, there would be more than 195,000,000* of stars 
in the heavens discernible by such a telescope as HerschePs ; 
but as there are comparatively few other regions of the heav- 
ens so densely crowded with stars as the Milky Way, we 
must make a certain abatement from this estimate, though 
it is probable there are more than one hundred millions of 
stars within the reach of our best instruments, were all the 
spaces of our firmament thoroughly explored ; and future ffen- 
erations, with more powerful telescopes, may add indefinitely 
to the number. Had we taken the most crowded field of 
•tan which Herschel perceived through his telescope (name- 

* 41253-70 =589 23-70 X 831,000 = 195,067,757 
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ly, ,588) as our standard for estimating their number, the 
amount of stars in the Milky Way would have been forty mill- 
ions, and in the whole heavens 388 millions. In short, to use 
the words of Sir John Herschel, " This remarkable belt, when 
examined through powerful telescopes, is found (wonderful to 
relate !) to constat entirebf of start scattered by miUions^ like 
glittering dust, on th^ black ground of the general heavens." 
In regard to the distances of some of these stars, we may 
easily conceive that they are immense, and, consequently, far 
removed from our distinct comprehension. Sir W. Herschel, 
in endx)avouring to determine a " sounding line,^^ as he calla 
it, to fathom the depth of the stratum #f stars in the Milky 
Way, endeavours to prove, by pretty conclusive reasoning, 
that his twenty feet telescope penetrated to a distance in the 
fHTofundity of space not less than 497 times the distance of 
Sirins ; so that a stratum of stars amounting to 497 in thick- 
ness, each of them as far distant beyond another as the star 
Sirius is distant from our sun, was within the reach of his 
vision when looking through that telescope. Now the least 
distance at which we can conceive Sirius to be from the earth 
or the sun is 20,000,000,000,000, or twenty billions of miles ; 
and, consequently, the most distant stars visible in his tele- 
scope must be four hundred and ninety-seven times this dis- 
Unce, that is, 9,940,000,000,000,000, or nearly ten thousand 
hiUwn^ of miles ! Of such immense distances it is evident 
we can form nothing approaching to a distinct conception. 
We can only approximate to' a rude and imperfect idea by es- 
timating the time in which the swiftest bodies in nature would 
move over such vast spaces. Light, which is endowed with 
the swiftest deme of motion yet known, and which flies at 
the rate of neany twelve millions of miles every minute, would 
require one thousand six hundred and forty years before it 
could traverse the mighty interval stated above ; and a cannon 
ball, flying at the rate of 500 miles an hour, would occupy 
more than 2,267,856,068, or two thousand, two hundred and 
sixty-seven millions, eight hundred thousand years, in passinff 
through the same space ! a period of years before which aU 
the duration that has passed since man was placed on this 
globe appears only like a few fleeting hours, or '* as an hand- 
oreadth or a span.*** 

* Th« celebrated Schroeter, of Liilentlial, was a frequent observer of 
tlM stars which crowd the MUky Way. He wss in the habit of obasrvtof 
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Here* then, let us pause for a moment, and consider the 
august spectacle presented to view. We behold a few whi- 
tish spaces in the firmament, almost overlooked by a common 
observer when he casts a rude^ glance upon the evening sky ; 
yet in this apparently irregular belt, which appears only like 
an accidental tinge on the face of the firmament, we discover, 
by optical instruments, what appears to be an amazing and 
boundless universe. We behold not only ten thousands, but 
miliums of splendid suns, where not a single orb can be per- 
ceived by the unassisted eye. The distance at which these 
luminous globes are placed from our abode is altogether over- 
whelming; even the«most lively imagination drops its wing 
when attempting its flight into such unfathomable regions. 
The scenes of grandeur and magnificence connected with such 
auffust objects are utterly overwhelming to such frail and lim- 
ited beings as man, and perhaps even more ezaltied orders of 
intelligences may find it difficult to form even an approximate 
idea of objects so distant, so numerous, and so sublime. 

On our first excursions into the celestial regions we are al- 
most frightened at the idea of the distance of such a body as 
8aturn, which a cannon ball projected from the earth, and fly- 
ing with its utmost velocity, would not reach in 180 years. 
We are astonished at the size of such a planet as Jupiter, 
which could contain within its circumference more than a 

with one of the largest reflecting telescopes to be found in Enrope. This 
telescope was one of the finest ever constructed, and was the workBian- 
ship of Professor Schrader, of Kiel. The diameter of the speculum was 
about nineteen inches ; it was about two inches in thickness, and towards 
the edge cast conical, so that the diameter of the polished sarAu» is al- 
most a quarter of an inch less than at the back, whHch circumstance was 
considered of the greatest utility in tbe flnisbing and polishing. It had a 
foens of twenty-six feet, and, without the frame, weighed eighty pounds. 
The large octangular tube was constructed with boards, made impsne- 
trable to rain ; and the instrument, when ready for use, was twenty-seveii 
fbet long. An immense quantity of apparatus and machinery was re- 
quisite for steadying and moving it The figure of the speculum was so 
perfect, that it could bear a power of 800 or 1000 times without diminish- 
ing the aperture. Its capability of resolving the nebulosity of the MUky 
Way seems to have equalled that of the telescopes of Herschel. He al- 
lowed twenty degrees of its length from a Cygni to pass through the field, 
and the sight drew from him the natural exclamation, *' What omnipo- 
tence P The power on the telescope in such observations was 170, md 
the diameter of the field fifteen minutes ; and the number of stars itodo- 
tained at once could never be counted. They were never estimated at 
less than fifty or sixty, and often reached or exceeded ISO. He calculated 
that tbe number of stars visible through this telescope eould not be less 
tiian 12,000,000. 
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tkonaand globes m large as the earth. We are justly amazed 
at the stupendous magnitude of the sun, which is a thousand 
times the size of Jupiter, and which illuminates with its splen* 
dour a sphere of more than five thousand millions of miles in 
circumference. But what are all such distances and dimen- 
sions, vast and amazing as they are, compared with the aston- 
ishing grandeur of the scene before us 1 They sink into com- 
parative insignificance, and are almost lost sight of amid the 
myriads of splendid suns which occupy the profundities of 
the Milky Way. What is (me sun and one planetary system 
in the presence of Un millions of suns, perhaps * far more re- 
splendent, and of a hundred times this number of spacious 
>ivorlds, which doubtless revolve around them 1 Yet this scene, 
stupendous as it is* is not the universe. It is, perhaps, as we 
shall see, only a comparatively small comer of creation, which 
beings at an immensely greater distance will behold as an ob- 
scure and scarcely discernible speck on the outskirts of their 
firmament ; so that, amid this vast assemblage of material ex- 
istence, we may say, in the language of the inspired prophet 
when speaking of the Almighty, that even here is but ** the hi- 
ding of his power.** What, then, must the whole of creation 
be 1 and what must be the inefifable splendour and majesty of 
Him who laid the plan of the mighty fabric, whose breath kin- 
dled so many millions of suns, whose hands set in motion so 
many myriads of rolling worlds, who supports them in their 
ample and diversified courses, and whose moral government 
extends over all 1 And what is man, and the globe on which 
he dwells, amid this scene of immensity and magnificence 1 
an atom in the infinity of space ; a particle of vapour compared 
to the ocean ; a being who, in respect to the magnificence of 
creation and the grandeur of his Crestor, is *' as nothing, and 
is counted to him as less than nothing and vanity." 

Yet, amid all the magnificence of this vast system of uni- 
Tersal nature, man is not forgotten by his Maker ; his hand 
supports him, his wisdom guides him, and his overflowing 
goodness provides, in a thousand different modes, for his hap- 
piness ana enjoyment. He shares of the Divine beneficence 
and care in common with all the bright intelligences that peo- 
ple the amplitudes of creation, and is as amply provided for 
w if the Almighty had no other world under his superintend- 
ence. Within the moral government of the Creator of the 
vniverse he may rest secure and confident that he is not over- 



ll»2 THE MILKY WAT. 

looked amid the inimenBity of being, for his presence pervades 
the infinity of space, and his knowledge extends to the mina* 
test movements of all his creatures. Under bis paternal care, 
not only man, but the crawling worm, the fluttering insect, 
the little ant, and even the microscopic animalculum, find a* 
home and provisions, as well as the highest order of his crea- 
tures ; for " he openeth hie hand and supplieth the wants of 
every living being." 
Notwithstanding the size of. the Milky Way, and the im- 

, mense number of stars of which it is composed, it is now 
considered as nothing more than one of the fubuloc, or stany 
systems, which appear to be dispersed throughout the uni- 
verse. It is supposed, and with some reason, that it is the 
nebula, or assemblage of stars, in which our sun is placed. 
Its situation in this nebula is reckoned to be, not in the centre 
of its thickness, but irather towards one of its sides, near the 
point where it diverges into two branches. According to this 
hypothesis, the Milky Way is. to be considered as the projec- 
tion of the nebula upon the concave surface of. the sky, as 
seen from a point within it. '* We gather this," says Sir 
W. Herschel, **from the appearance of the galaxy, which 
seems to encompass the whole heavens, as it certainly must 
do if the sun is within the same; for suppose a number of 
stars arranged between two parallel planes indefinitely ex- 
tended everyway, but at a given considerable distance firom one 
another, and calling this a sidereal stratum, an eye placed 
somewhere within it will see all the stars in the direction of 
the planes of the stratum projected into a great circle, which 
will appear lucid on account of the accumulation of the stars, 
while the rest of the heavens -at the sides will only seem to 
be scattered over with constellations, more or less crowded, 
according to the distance of the planes or number of stars con- 
tained in the thickness or sides of the stratum.*' 

Thus, if the solar system be supposed at jS, in the middle 
of the nebula ab cdef, with two branches, ac,bc (fig. 38), 
the nebula will be projected into a circle A B C D,ihe arches 

*A B C, A E C, being the projection of the branches a c, 6 c, 
while the stars near the sides of the stratum will be seen 
scattered over the remaining part of the heavens among the 
spaces Ft J, H, K, G. U the eye were placed somewhere 
without Uie stratum, at no veiv great distance, the appear- 
ance of the Stan within it wonld assume the form of one of 
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Qke teaser circles of the sphere, which would b6 mora or* lest 
contracted according to the distance of the eye ; and if thi» 
distance were exce^ingly increftsed, the whole stratam might 
at last be drawn together in^ a lucid spot of any shape, 8e« 
eording to the positftn,* length, and height of the stratam. 

In order to determine those points, Sir W. Herschei put 
in practice a method which he. calls gauging the heaventf 
which consists in lepeatedly counting the number of stars in 
the fields of vieVr very near each other,' by which he obtained 
a mean of the number of stars in that part of the heavens* 
He then p]K>ceed8 on the supposition that the stars are equally 
scattered^ and, from the number of stars in any part of the 
heavens, he deduces the length of his visual ray, or the di** 
tance through which his telescope had penetrated, or, in otbei 
words, the distance of the remotest stars in that particular re^ 

S' Ml of the heavens. To illustrate this, let us suppose the 
ilky Way a nebula, and that the sun is not placed in ite 
centre! Then, on the supposition that the stars axe nearly 
equally scattered, it is evideiit that the part of the Milky 
Way where the stars are most numerous must extend farthest 
from the sun, and the parts where they are less numerous 
flmst extend to a less distance. Proceeding on these groundsi^ 
Sir W. Herschei found the length of his visual My for diffef- 
ent parts of the heavens. In some cases he found it equal to 
4^ times the distance of Sirius, supposed to be the nenest 
star, as formerly stated. The following is a representation 
of a section of the nebula of the Milky Way according to hM 
delineatiott. This section is one wluch makes an angle of 
thirty-five degrees with, our equator, crossing it in 124| and 
804 j degrees. A celestial globe adjusted to the latitude of 
fifty-five degrees north, and having a CeH near the meridimii 
will have the plane of this section pointed oat by the horiion. 
If the solar system (fig. 3d) be at 8, the brightness of the 
MiMcy Way vrUl be greatest in the directions .S a, S b, 8pf 
where the stars that intervene are most numerouii, or where 
the visaal'ray is longest. In the lateral directions 8% Sm, 
the nebulosity will not appear, from the small number of inteiw 
posing stairs, and* the stars, though numerous, will appear 
more soattered. • In the direction iS c, on account of the open* 
ing between a and 5, there will be an empty space contained 
between these two branches, where the nebulosity is not ob- 
served, as is the case in the :Milky. Zone between fi Scorpio 

O. 
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h Um totttb tnd 7 C^fpii in ^ iMxrth, a length of itort . UNI 
jjjiQtin The etaxe in the border, which ue marked leifw 
Sui the rest, are thoae pointed out by the gangee ; the iotai« 
wtdiate parte are filled up by smaller stare arrai^fed in strai^ 
lines between the gauged ones. The circle described aromid 
8 represents an extent about forty times the distance of the 
neaiest fixed stars, which may be considered as compnehend* 
ing all those which are visible to the naked eye. 

u From this figure,'^ says Sir W. Herschel, '* we may see 
that our nebula is a very extensiTe, branching, compomd 
congeries of niany wHUona of stars, which most probably 
owes its origin to many remarkably larffe, as well as pretty 
cloeely scattered small stars, that may have drawn tosether 
the rest." Again : '* If it were possible to distinguieD be* 
tween the parts of an indefinitely extended whole, the nebnk 
we inhabit might be said to be one that has fewer mark* ot 
•ntiquity than any of the rest. To explain this idea more 
elearly, we should recollect that the condenij^tion of clustere 
of stars has been ascribed to a gradual approach ; and who- 
ever reflects on the number of ages that must have imngnd 
before some of the clusters that are to be found in my mtend* 
ed catalogue could be so far condensed as we find them eft 
present, will not wonder if I ascribe a certain air of youth and 
vigour to very many regularly scattered regions of our sidereal 
stratum. There are, moreover, many pl^es in it in whksh* 
if we may judge from some appearances, there is the greatest 
leason to believe that Uie stars are drawing towards aeoondaxy 
eentree, and will in time separate into clueters, so as to oeeac 
aion many sabdivisions. Our system, after numbers oi ages, 
may very poesibly become divided so as to give rise to a 
stratum of two or three hundred nebula ; for it would not be 
difiknlt to point out so many beginning or gathering dusten 
in it. This throws considerable light upon that remarinble 
collection of many hundreds of nebuls which are to be seaa 
an what I have called the nebuUnu atraium in Coma Bereni- 
oes. It appears, from the branching and extended figure of 
•or nebula, that there is room for the decomposed smul nel^ 
«]• of a large reduced former great one to approach nearer to 
«s in the sides than in any other parte." ....*' Some paits 
of our system seem, indeed, already to have austahied greater 
lavagee of time than others ; for instance, in the body of ther 
Scoi^n is an openmg or hole, which is probably owing to 



BIS8CHlIr'« BtMARXS OK TflS MILKT WAT. iS^ 

lins can*. It is at least four degieM broad, bat its height I 
faaTe not yet aacertained. It is remaikable that the 80th neb- 
ula of the ChnMu^nee des Tempts which is one of the rich- 
est and most Compressed clusters of small stars I lemember 
to have seen, is situated just on the west border of it, and 
would almost authorice a suspicion that the stars of which it 
is composed were collected from that place, and had left the 
vacancy.*' 

The remarks in the aboye paragraph I present to the reader 
merely as the opinions ot an illustrious astronomer and an in- 
defatigable observer of celestiBd ^enomena, without vouching 
for the accuracy or probability of such speculations and hy- 
potheses. To determine the reality of such chans^s in bodies 
so numerous and so distant, would require an indefinite lapse 
of ages ; yea, perhaps the revolutions of eternity are alone 
sufficient .for determining the sublime movements and changes 
which happen among the immense assemblages of material 
•xistenee which constitute the universe. There is a high de- 
sree of probability that eyery thing within the material system 
IS liable to change of one kind or another, and that there is no 
•im nor world, among all the myriads of globes which replen- 
idi> the sidereal heavens, but what is aeSutUy m mo^ton, sod 
moving, too, with a velocity which the inhabitants of such a 
world as ours can scarcely appreciate ; and such motions, in 
the course of ages, may be productive of a vast diversity of 
•etfnery in dtfierent regions of the universe. And if so, it pr»* 
Mnts to view another instance of that variety which Uke Cre»- 
lof has introduced into his univcj^ kingdom to, gratify the 
aidwunded desires of intelligent beings. 

I Shall conclude this chaptw with the following desciiptiott 
of the Afdky Way, which Sir John Herschel ha» pubUshed 
dnce his residence in the southern hemisphere : ** The gehecal 
aspet^t of the southern circumpolar region — ^including in that 
ei^iression sixty or seventy degrees of south-polar distance— 
is m a high degree rich and magnificent, owing to the superior 
hrillianoy and larger devdopment of tl^ Milky Way* which, 
from the oonstellauon of Orion to that of Antinous, is in a blaze 
of light, strangely interrupted, however, with almost starless 
patches, especially in Sco]^, near a Gentauri and the Crosa ; 
while to the north it fades away pale and dim, and is, in com- 
parison, hardly traceable. I think it is impossible to view this 
splendid zone, with the astonishingly rich and evenly distiib- 
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Qted fringe of stars of the third and fourth magnitades — whkh 
fomi a broad skirt to its southern border, like a vaat curtain^- 
without an impression amounting ahnost to ^ conviction that 
the Milky Way is not a mere stratum, but an annulus ; or» at 
least, that our system is placed within one of the poorer or 
almost vacant parts of its general mass, and that eccentrically, 
so as to be nearer to the parts about the Cross thaa to that 
diametrically opposed to it." 



CHAPTER XI. 

OM 0E0UP8 AMD CLD8TBES OF STAK8. 

On a cursory view of the heavens, the stars «ppeiar to be 
very irregularly scattered over the concave of the firmament. 
In some places a considerable interval appears between neieh* 
bouring stars, while in others they appear so crowded that 
the eye can with difficulty perceive the spaces between thpm. 
£ven to the unassisted eye, there are certain groups of this 
description which strike the attention of every observer, and 
Lead to the conclusion that the stars of which they are com* 
posed have been brought together bv some ffenend law, and 
not by mere casual distribution. Of these, ue group called 
the Pleiadesi or Seven Stars, is the most obvious to commoa 
observers. This group is .situated in the constellation Tauraa, 
about 14^ to the westward of the star Aldebaran ($u Plate 
I.), and may be seen every clear ev^iing from Ute end of 
August till the middle of AiuriK* It is generally reckoned 
that only m stars can be distinctly counted in this group by 
common eyes, but that originally they consisted of sevent 
which every one could easily perceive, and it has therefore 
been co^ijectured that one of them has long since disappeared. 
To this circumstance Ovid, who lived in the time of our Sa« 
viour, alludes in these lines : 

** Now rise the Pleiades, those nymphs so (hir, 
Onee seven numbered, now bnt six there are.*^ 

* k tsleseople view of the Pleiades is eibibited in the Appendix, 
t ** Qxm sepcem did, sex (amen esse solent" 
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fn fyiakn^ history it is said that in the Plei«d«t tho ttti 
Meiopcs one of the Atlantideis, appears more diin and obscure 
than the rest, or itf altogether extinguished, because, as the 
poets &ncy, she mairied a. mortal, male her sisters married 
■ome of the ffods or their descendants. Dr. liOng, howeYerg 
declares that ne himself had more than once seen seven stare 
k^ this group ; and a learned astronomical friend assured bin^ 
that he nad seen eight stars among the Pleiades, where com- 
mon e^es can discover but six ; and Kepler eays of his tutor 
Maestknus, that ** he could reckon fourteen stars in the Pie-, 
iades without any glasses." This difference in the number 
seen 1^ different persons in this group is obviously owing to 
the dinerent degrees of acuteness of vision possessed by th» 
respective individuals. However small the number perceived 
hy the naked eye, the telescope shows them to be a pretty 
numerous assemblage. Dr. Hook, formerly professor, of ge- 
ometry in Gresham College, informs us that, directing his 
twelve-feet telescope (which could magnify only about sev- 
enty times) to the Pleiades, he did in that snuUl compese 
eomxt seventy-eight stars ; and making use of longer and more 
perfect telescopes, he discovered a great xnany more of differ- 
ent magnitudes. 

The ingeniops Mr. Mitchell, more than fifty years ago^ 
started the idea of the stars being formed into ffroups or sys- 
tems which are entirely detached from one another, and have 
no immediate connexion. In reference to the Pleiades, he 
conducted his reasoning as follows : *^ The Pleiades are com* 
posed of six remarkable stars, which are placed in the midst 
of a number of others that are all between the third and sixth 
magnitudes ; and comparing this number six with the whol» 
number visible in the heavens to the naked eye, he calculated^ 
by the doctrine of chances, that among all this number, if they 
had been dispersed arbitrarily through the celestial vault, it 
was about five hundred millions to one that six of them should 
be placed together in so small a qpace. It is therefore so 
many chances to one thi^t this distribution was the result of 
design, or that there la a reason or cause for such an aasem- 

The constellation called Coma Berenicet is another groups 
more diffused than the Pleiades, which consists chiefly of 
stnaU atars which can scarcely be distinguished in .the presence 
of thefnoon. This beautiful duster lies aboutfive degrees east 
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tf th6 equinootial colore, and ittidway behrten tfMr ttat <W 
Carols on the northeast, and Denebola, in the Lion'a tftfl, on 
the aoothwest, If a straight line be drawn from Bemtmuf^ 
.*^he star at the extremity of the tail of the ChrMt Bei»— 
through Cor Garoli, and produced to Denebola, it w91 fNMt 
through thii cluster. It may also be distinguished as sftoated 
about twenty-six degrees west by north from the bright ttir 
Arcturus, The conrbsed lustre of this assemblaee of sraaft 
stars bears a certain resemblance to that of the' Milky Way, 
and, besides tiie stars of which it is chiefly composed, it eon* 
tains a number of nebnln. Sir W. Herschel supposes thai 
^e stratum of nebula in this quarter runs out a Tery considOT* 
$ble way, and that it may even mtke the circuit of tM heaTena^ 
though not in one of the great circles of the sphere. He alser 
supposes that the situation of the stratum is neailr at right 
angles with the great sidereal simtum in which the snii it 
placed ; that the Coma itself is one of the clusters in it ; and 
that it is on account of its nearness that it wpeuB to be sft 
scattered. He apprehends that the direction of it towards the 
north lies probably, with some windings, through the OieaA 
Bear onward to Cassiopeia, thence through the girdle of Ab» 
dromeda and the Northern Fish, proceeding towards Oetns ; 
while towards the south it passes through tl^ Virgin, probably 
on to the tail of Hydra and Gentaurus. 

Another group, somewhat similar, but less definite, is femdl 
in ihe constellation of Cancer ; it is called Pr^ugpe, or tho 
Bee Hire, and is a nebulous cluster et very minute stars, not 
separately distinguishable by the naked eye. A teleseope of 
Tory mojterate power, howerer, easily wtmArte it inlo small 
stars. It is sufficiently luminous to be seen as a BeboUms 
speck by the unassisted eye, and is somewhat like the mieleoa 
of a comet, for which it mn frequently been mistakeB hy ovdi- 
nary observers. It is situated m a triangular positioa with r»> 
card to Castor and jProcyon, or the Little Dog. A Nno drawn 
from Procyon in a northeasterly direction meeto with V t mne fm 
at the distance of twenty degrees. This line, dr«wa h» a 
northwesterly dirsctiim irom FrsBepe^ meets Castor at 4i» 
same distance. These lines form nearly a right angle, th0 
angul^ point being tn Pnssepe. It mav otherwwe be discov- 
ered by means of two stars of the fourth magnitude lying on* 
on either side of it at the distance of about two degrees. It 
May likewise be found by cmiceiving a line drawn throogfa 
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Castor tnd Fbllux to the southeast, and contitfaed about fifteen 
degrees, or three tiaies the distance between Castor and Pol- 
lux. This cluster, Sir W. Herschel thiiUw, belongs to a cer- 
tain nebulons stratum so placed as to lie nearest us. This 
stratum runs firom e Cancri towards the south, over the 67th 
nebula of the Connoissanu des Temps, which is a TUxy beau- 
tiful and much compressed cluster of stars, easily to be seen 
bf any good telescope, and in which he bas observed about 
200 stars at once in the field of yiew of his great reflector, 
with a power of 167. This cluster appearing so plainly with 
any good commdn telescope, and bein^ so near to the oiue 
which may be seen with the naked eye, denotes it to be prob- 
"^bly the next jA distance to that within the quartile formed by 
y6ff$. From the 67th nebula, the stratum of Cancer pro- 
ceeds towards the head of Hydra. 

I have seldom contemplated a m<»e brilliant and beautiful 
view in the heavens than one of the fields of view of this clus* 
ter of stars. With a 3} feet achromatic, and a power of 95, 
I have counted firom fifty to seventy stars. Fifteen or twenty 
.of the most brilliant of these presented beautiful configora* 
tions: one of them was an e^ulateral triangle; another an 
isoscelus ; u third nearly of Uie figure of a cone ; a fourth 
parallel lines, d&c. In more than two instances, three brilliant 
equidistant stars appeared in a straight line, similar to the 
belt of Orion, while a considerable number of the remaining 
stars appeared extremely small. With a 6) feet achromatic, 
whose object-glass is 4 inches diameter, and a power of 110, 
this view was rendered still more brilliant. Several fields of 
view, nearly of this description, may be perceived in the clus- 
' ttfr. Vie, 40 represents one of these views, in which some of 
Ibe sofeaner stara are omitted. This view was taken with the 
S^ (bet telescope, having an erect eyepiece. The configun- 
tions appear somewhat dSferent in their relations to each other 
when viewed with an inverting eyepiece. 

Another cluster is found in the swbrd-handle of Perstut, 
which is crowded with stara of a smaller size than in the 
chisten ^eady noticed, and which requires a telescope of 
'greater power to resolve them and show them separated from 
«aeh othisr. Perseus is one of the northern circumpolar con- 
•tellations, nearly opposite to the three stara in the tail of the 
Great Bear. A line drawn from these stara through the Pole- 
ttar BMets the sword and head of Perseus at nearly an equal 
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HeildeB, between Aadromeda uid Auiiga. 
tlw Daigfabou^od of CutiopeiiL A Udb dnwn from A^nit, 
the brighteat Mai in Chii constellukm, lo the middle of Cu- 
■iopeia, pauei through the nword-huidle where tbe cliutei )■ 
■itoited, which ii about midwaj betweeo Iheee two oti)ecU. 

If the lowermoat of the thiee unill aten which tmm the 
neord of Orion be viewed with & good tsleKOpe, • beautiful 
cooEguration of stars will b« perceired. Fig. 41* reproeenli 
tbs principal etaia compiehended in one GeU of view at Uiii 
point, aa taken with a sii feet and a half teteacope, with in 
inveiting eyepiece, nuguifying tlO timei; il eihibiti a dia- 
"— ' "---■M of the whole conatellatioa of Orion M taaii 



oKOtm or iTita. 



hf the luked ne. But in the DCighboucIiood of certiin patt* 
of Iba Milli; Way, puticululy sboiit the legiona in ttw Ti- 
cinitir of the itu Auair and in the coDitellalion Caaaiopeia, 
tiM alan, though amallei, aie much more numenma. With 
a ven moderate power on the above-mentiouBd taleacopo, 1 
bare had fields of view of from fifty to a hundred atan, soma 
of them beautifully irrauGed, and auch Gelds conlinaed orcr a 
apace of aeTerel dezrcea. 

Tb* ahora may De considered as apecimeua of groups of 
■tara, which every one poiaeased of telescapei may easily ei- 
•mina for himielf. They fonn very beautiful objecla for ex- 
kilHting to young people and to aniateurs in astmnoniy : and 
k sannot but alnka the mind with wonder and admiration to 
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behold, in one point of Ttetr, iritlin a epece little toon then 
that of the om fifth of the eppeient size of the moon, needy a 
hundred resplendent suns emitting their effulgence firom re- 
gions immeasurably distant, and arranged in beautiful syio* 
metiy and order ; a scene of creating power stiipaasing in 
grandeur ten thousand worlds such as ours, and in vhich our 
whole planetaiy system would appear only as the smallest 
twinkling star. Such tdescopic views of the noctunai heav- 
ens have a tendenqr to expand the capacity of the soul, to in- 
spire it widi magnificent conceptions, and to raise its affectioiw 
above the low ambition and piltry concerns of this tmnsitcnj 
' fcene to the distant and more magnificent scoies of the Divine 
empire. To the devout and contemplative philosopher the 
following lines of the poet may be apj^ed : 

**Not tothis «fTan6iceot speck ofesnli 
Pooriy conflned— tlie laoiaiit backs oa bigh 
An lUs flxslted tango ; -tntsnc to (BIS 
CMatUm tluougb, oQd from tbat lull conptaK 
Otrnvrtt-^nStag wondsni to ooneaiTe 
Or tke wlo Belof right, wbo spoko tke wud, 
Aod natore nwvod oomplsie.'*— Tbowmh^ ' 



Sir W. Herschel makee a distinction between gnmp^ nA 
duMUri of stars. A group is a collection of stara cloMly ahd 
almoat eq^uaily compressed, and of any figure or outlhie. 
There is no Mrticular condenaation of the stars to mdicate tho 
existence oc a central force, and the groups are sufficient^ 
separated from neighbouring stars to show that they form 

Siculiar aystems of their own. According to this de&ution, 
e congeries of stara I have pointed out above are to be con- 
fidered as belonging to.the class of groupt. CluMtert of stars 
difier from groups in their beautiful and artificial arrangement. 
Their form is generallv round, and their condensation is s^ch* 
M to produce a mottled lustre aomewhat resemblmg a nndeus. 
The whole appearance of a cluater indicates the existence of 
a central force, residing either in a central body or in the 
centre of gravity of the whole ayatem. The atari of which it 
Is composed appear more and more accumulated towuds the 
centre. 

Many such cluatera are found in the heavens invisible to the 
naked eye, and whoae exiatence as dun specks of light can 
only be recognised by the assistance of optical instruments. 
Telescopes of moderate power exhibit them only as smaQ 
round or oval specks, aomewhat resembling comets widuvul 
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Itili ; Init WMB t]iM6 objaets are exaodaed with ftelMcoMi 
olgiMt power» ^ tbey are then,'* aa Sir J. Henehel remarlu^ 
*• lot the moat pazl» percetrad to conaist entirely of ataia 
emwded together' ao as to occupy aknoet a definite outline, 
tmA to run up to a blaze of light in the centre, where their 
oondeoaation ia uanally the greateat." '* Many of them, in- 
daed» ire of an exactly reund figurot and convey the complete 
ilea of a globular apace filled fall of atara, inaulated in the 
haaveast and conatituting in itaelf a family or aociety apart 
fiom the rest) and aubject to its own internal laws. It would 
be a vaiD task' to attempt to count the atan in one of these 
gUMv du9ier9. They are not to be reckoned by hundreda ; 
aad OB arongh calculatiwi, grounded on the apparent intenrala 
beHfoen them at the borders (where they are aeen not pro* 
jeeted on each other) and the angular diameter of the whole 
group, it would appear that many cloaters of thia deaoription 
■ust contain at least ten or twenty thouaand atara, compacted 
aad wedged together in a rom^d space, whose angular diame^ 
ter doea not exceed eight or ten minutea ; that ia to ncft in 
an area not more than a tenth part of that covered by the 
Bioon." The atare compoaiitt auch clusten appear to form a 
gyatem of a peculiar ana de&ite character. "Their reund 
figure clearly indicates ih» existence of aome genaial bond of 
vnion in the nature of an attractive force, and in many of them 
there is an evident acceleration in the rate of condensation aa 
vre approach the eentre, which is not referable to a merely 
vuform diatribntion of equidiatant stare throu^ a dobnhur 
space, but marfca an intrinsic demity ia theik state of aggre- 
gatioQ, creater at the cratre than at the anrfaee of the mass/' 
Let the reader panae for a moment on the object now de* 
sanbsd, and consider the gUmpae it aflbrda ua of the immen- 
aity of the univerae, and of the innumerable fflobea of light; 
with which it ia rapleniahed. A point in the firmament, 
ieareely pereeptiUe to the unasaiated eye, which a common 
telescope shows only as.a amall, dim, round apeck, yet is fiiund 
by powerful instruments to consist entirely of atare to the num- 
ber of Im or ftssnty thcuitutd! At what a diatanee mnat 
aneha ohmtar be when its atan appear to be blended and no- 
jeeted one upon another, hundreda of them a^^pearing only like 
a iocid point ! and yet the diatanee between any two of them ia 
pethaaa tea thouaand timea greater than that^ of Saturn fiKMifi 
#w globe. Fnna auch a region even light itaelf must takir 
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m^j thousands of yean ere it can reach our watld. In fSim^ 
almoet invisible point, which not one out of fifty thousand, or > 
even one out of a million of earth's inhabitants has yet per- 
ceived) what a scene of grandeur and beneficence miy be di»- • 
played; and what a confluence of suns, and systems, 'and 
worlds, and intelligences of various orders, may existrdiapUqr- 
ing the power, and wisdom, and goodness of the great Father 
of all ! Every circumstance connected with such an object 
shows that its distance must be immeasurably great, and, oq»*' 
sequently, the luminaries of which it is composed immense in 
magnitude. But suns of such size and splendour cannot 'bo 
supposed to be thrown tog;ether at random through the legioiis 
of infinity, without any ultimate design worthy of the Craator^- 
or without relation to the enjoyments of intelligent existence ; 
and therefore we may reasonably conclude, that ten thousand 
times ten thousands, and m3rriad8 of myriads of exalted intid- 
ligences exist in that far* distant regioh, compared with tfa» 
number of which all the ii^abitants of our globe are bat **Jt». 
tihe drop of a bucket, or as the small dust of the balance." 

In short, in this dim and aUnost imperceptible speck we 
have concentrated a confluence of suns and worlds, at least 
ten times surpassing in size and splendour the sun, moon, asid 
planets, and all the stars visible to the naked eye throughout 
all the spaces of our firmament ! What, then, must he tbm 
number and magnitude of all the other clusttts which the tet- 
escope has brought to view 1 what the number of those whichr 
lie beyond the limits (^ human vision in the unexplored re-^ 
gions of immensity ? and what must the unitsksb itself be, 
of which all those numerous stany systems aie but an ineon- 
siderable part ? Here the human faculties are completely lost 
amid the immensity of matter, magnitude, motion, and uAe^ 
ligent existence, and we can only exclaim, *' Great and mar- 
vellous are thy works, Lord God Almighty !" 

Figure 41 represents a view of one of the clusters alladed 
to above, as seen in the twenty-feet reflector at Sloudb. Sir 
J. Herschel, who has given a delineation of it in his " Treatiae 
on Astronomy,'' says, ^* it represents, somewhat rudely, tha 
thirteenth nebula of Messier's list, described by him as nebth^ 
Imae tant etoiUs," Its right ascension is Ifl^ 36', and ito norUi 
declination 36° 46' ; by which its place may easily be found 
on a celestial globe. It is situated in the constellation Her* 
eules, between the stars 9 and f . These Man are of the 



▼{»WS OF CLVtTKBM W VtMtiB. 100 

flMgmtiide, and lie north and soiiih of each ofthif , at the die- 
lance of seven degreee and a third'; thsy come to the meiid- 
iaa about the middle of July, at nine o'clock in the eveningi 
hot of coime may be seen at inany other periods of the year^ 
jMurticolarly in the spring and autumn. The star tf lies about 
twent?-two degrees nearly due west from the bright star Vega 
<Mr A Lym. In the map of the stars on Plate II. it u marked 
with the letter a, and the star ^ below it with the letter b. 
The cluster is somewhat nearer to jf, or the upper star, than 
to the other. It is just perceptible to the naked eye, end with 
a telescope of small power, such as a common " night and 
day telescope/' it appears like a small roand comet. 

The following is a list of the places of six of the principal 
dusters of this description, which may be considered asspeci- 
menk of these remarkable objects : 

1. Riglit ascension, 151^ 10' ; north declination, 2° 44'. 
This cluster lies about eight degrees southwest from Unmki 
the principal star in the Serpent, and comes to the meridian 
about the middle of Jnne, at nine o'clock in the evening. 

3. Right ascension, I8ii 34' ; north declination, 29^ 16' ; 
between the tail of Gbara and the thigh of Bootes, about twelve 
degrees northwest of Arctaras, nearly on a line between that 
■tar and Cor CttrWiV but -nearer Areturus. 

8. Right ascension, 13i> 5'; north declination, 19^ $'; in 
Coma j^renices, fourteen degrees west by south of Areturus. 
A line drawn from Areturus through tj Bootes meets this 
duster at somewhat more than double the distance of these 
two stars. 

4. Riflht ascension, 17^ 29' ; sooth declination, 3^ 8' ; be- 
tween the stars 7 and /i of Serpentarius, but nearer to the 
latter. 

5. Right ascension, 21b 25' ; south declination, 1^ 34' ; in 
Aquarius, about five degrees north of 17 in the west dkoulder, 
nearly in a line with e Pegan, or Enif. 

6. Right ascension, 21^ 22'; north declination, 11® 26'. 
This duster lies north from No. 5, at the distance of thirteen 
degrees, and about three or four degrees northwest of the star 
Bnift or e Pegasi. 

Such are a few specimens of comiprtaatd clusters of stars. 
Sir W. Hersehel has given a catalogue of more than a hun- 
dred of such clusters dispersed over different parts of the 
he^ens, many of which require powerful telescopes to resolve 

P 
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them ihtd itan. These clmten may be conndened as aor 
many distinct /rmametitf, disfcribated thzoughout the spaces 
of immensity, each of them comprising within itself an asaemF> 
blage of Stan far more numerous t£m what appears to the 
Tulgar eye throughout the whole face of our nocturnal sky. 
To those intelligences that Reside near the centre of such clus- 
ters, the stars connected with their own cluster or system will 
be those which ther will chiefly liehold in their sity ; and in 
those clusters which are of a globular form, the stars will ap- 
pear nearly equally dispersed over the face of their firmament, 
in those starry sssemblages which show a gteat compression 
about the centre, an immense number of stars of the first mag- 
nitude will decorate their sky, and render it far more respleu' 
dent than that with which we are surrounded ; another in- 
stance of that variety which distinguishes all Uie scenee of 
creation. Scarcely any other stars will be visible except those 
which belong to their own system. If the magnificent system 
of stars with which our sun is connected be at all visible, it 
will only appear like a dim and inconsiderable speck in the 
remote regions of immensity, or as a small cluster or nebula, 
such as those we perceive with difficulty ^ough our tele- 
scopes. Such are the grand, the diversified, and wonderful 
plans of the Creator throughout his vast and boundless uni- 
verse. 



CHAPTER XII. 

ON THK DIPFKRINT ORDERS OF TBI NEBULJB. 

SiOTiON I. — General Remarka on ike Subject of NehUa. 

Thb farther we proceed in our researches into the sidereal 
heavens, the scene of Creating Power and Wisdom becomes 
more expansive and magnificent. At every step of our prog- 
ress the prospect enlarges far beyond what we had previous)^ 
conceived ; tne multitude and variety of its objects are indefi- 
nitely increased ; new suns and new firmaments open to view 
on every hand, overwhelming the mind with astoniahmeniand 
wondttr at the immennty of Creation, and leavipg it no room 



Tfifi VKBVJJB. 171 

to dOQbt that, after all its exeuniona, it haa alrired aefy at 
** the frontiers of the Great Jehovah's kingdom." Wherever 
we torn onr eyeeamid those higher regions, infinity appears 
to stretch before as on either hai^, and countless assemblage 
of the most resplendent objects ate everywhere ibond diversi- 
fying the tracts of immensity. To investigate such obiects in 
relation to their nnmber, ma^tude; motion, and the laws by 
which they are united and duected in their movements, com- 
pletely baffles the mathematician's skill, and acts all his hither- 
to- acquired powers of analysis at defiance, and demonstratee 
that we are still in the infancy of knowledge and of beinff. 
Here all finite measures fail us in attempting to scan audi 
amaxing objecta, and to penetrate into such nnfitthomable re- 
cesses; length, breadth, depth, and height, and time and 
space, are lost. We are justly filled with admiration at the 
anuzing grandeur of the Miliar Way, where suns and worlds 
are counted by miu.ion«. When exploring its dimensiona 
and soundixig its profonditiea, we seem to have got a view of 
a universe far more expansive than what we had previooaly 
conceived to be the extent of the whole creation. But what 
shall we say if thia vast assemblage of stany systems be found 
to be no more than ^single ndnUa^ of which aeveral thowwmcia, 
perhaps even richer in stars, have already been diaeovered t 
and that it bears no more proportion to the whole of the aide- 
real heavens around us than a email dusky speck which oar 
telescopes enable us to descry ! Yet such is the conehasion 
which we are led to deduce from the discoveries which have 
been lately made respecting the different orders of the nebnWy 
of which I shall now procMd to ^ve a brief deacription. 

The word ntbula literally signifies a cloud at mist. Thia 
name is now used in astronomy to denote certain amaU spots, 
resembling whitish clouds, which are aeen in the starry hear* 
ens by the telescope, and ^R^iich preaent different kinds of 
appearances, either that of single stars enveloped in a nebn- 
loos veil, or of groups of small stars, or only the appearance 
of a shining or flittering cloud, which last are the nebula 
properly so callea The following are eome seneral observa- 
tions on the nebukB by Sir WilUam HerscheL The success 
which accompanied the observations of this eminent aatrono- 
xner in reference to the Milky Way, induced him to turn hia 
telescope to the nebulous parts of the heavens, of which an 
accurate list had been published in the Cannoiismiee d«9 
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Tempi* for 1783 and 1 784. Most of these yuUdtd to a New- 
tonian reflector of 20 feet focal distance ana 12 inches aper- 
ture, which plainly discovered them to be composed of stan, 
or at least to contain stars, and to show eveiy other indica- 
tion of their consisting of them entirely. 

"^e nebale/' says he, " are arranged into strata, and ran 
on to a great length ; and some of them I hare been able U> 
pursue, and to gaess pretty well at their form and direction. 
It is probable enough that they may suiround the whole stairy 
nbere of the heavens, not unlike the Milky Way, which un- 
doubtedly is nothing but a stratum of fixed stars. And as (hi* 
latter immense starry bed is not of equal breadth or lustre in 
every part, nor runs on in one straight direction, but is curved 
and even divided into streams along a very considerable por- 
tion of it, we may likewise expect the greatest variety in the 
stmta of the clusters of stars and nebula. One of these neb* 
ulous beds is so rich, that, in passing through a section of it, 
in the time of only thirty-six minutes, I have detected no lese 
than thirty-one nebuls all distinctly visible upon a fine b|ue 
sky. Their sttnation and shape, as well as condition, seem 
to denote the greatest variety ixni^inable. In another stratunit 
or perhaps a different branch of the former, I have seen double 
ana treble nebuls variously arranged ; large ones with smally 
seeming attendants ; nairow, but much extended lucid nebu* 
hrn or bri^ dashes ; some of the shape of a fan, resemibling 
an electno brush issuing from a lucid point ; others of the 
eometie shape, with a seeming nucleus in the centre, or lilw 
cloudy stars surrounded with a nebuloue atmosphere. A dif- 
ferent sort, aoain, contain a nebulosity of the milky kind, like 
tiiat wonderful, inexplicable phenomenon about $ Ononis; 
while others shine with a fainter mottled kind of light, whiob 
denotes their being resolvable into stars.'^' 

^* In my late obMrvations on nebula," says Sir William, on 
anothec occasion, '* I have found that I generally detected 
them in certain directions rather than in others ; that the 

* Cownoitnnc* des Tempi, or, as U is sometimes wriiten, GbniMos^ 
tance de$ Ttm*^ literally eicnifies the knowledge qftimt. It is the title 
of on tlmaiise, or aetronoaueal epberoeris, pttUieMd at Paris, on nesHy 
tlio aaoM plan as Uie ** Nantleal AlmaBae," pablished at London. The 
Allowing IS tlie title crone poblished in tbe year }8S5 : " Oonnaisoanes 
doe Tema^ on, dee Mouvemens Celeetea, & rUaage des Aatronomee et des 
NaTigatenrs, oonr I'an 18». PobUee par lo Bueaa das taofHiideo.* 
it sontalas Slo pages. 
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wpmen praceding^tfaem wen fenerdljr quite depnved of tbmz 
stars, 80 as oileo to afford many fields without a single atai ii^ 
it ; that the nebuln generally appeared some time after among 
stars of a certain considerable size, and but seldom among 
▼enr small stars ; and when I came to one nebulaB, I general? 
]y round several more in the neighbourhood ; that afterwfid « 
considerable time passed before I . came to another parcel. 
These events being often repeated in different altitudes of my 
instrument, and some of them at considerable distances from 
each other, it occurred to me that the intermediate spaces be* 
tween the sweeps might also contain nebula ; and finding this 
to hold good more tluin once, I ventured to give notice to my 
assistant at the clock that *■ I found myself on nebulous 
ground.* '' From these observations of Herschel, it appear! 
that the nebulas are not dispersed indiscriminately through the 
heavens, but are found in certain regions and directions rather 
than in others, and that, as fonperly stated, they probably make 
the circuit of the heavens, intersecting at a certain angle the 
Milky Way. 

More than eighty years ago, it was sumsted by the cel^ 
brated mathematician and astronomer* M. lAmbert, in his 
" Letters on Cosmogony," that all the stars in the universe 
ere collected into systems ; that all these systems are in me^ 
tion ; that the individual stars ,or suns of each system move 
voond a common centre of gravity,. which may possibly ben 
large opaque globe ; and that all the systems of the universe 
ss one reUted system, revolve around some grand cbiitrb 
common to the whole. ' " All those systems of worlds,^*' says 
this astronomer, ^ resemble, though on a small scale, the so- 
lar system, inaM&uch as in each we stars of wlach it is coni- 
poeed revolve round a common centre, in the same manner as 
the planets and comets revolve round the sun. . It is even 
probable that several individual systsm^ conci^* in forming 
ttore general systems, and so cm. Such, for e^tample, as are 
cotiq)rehended in the Milky Wuft will make component pwrts 
of a more enlarged system ; and this fray wi)l belong to other 
milky ways, with which it will constitute a whole. If these 
last are invisible to us, it is by reason of their immense dis- 
tance. It would not be at all astonishing, if milky ways, 
sitasited stiU farthex firom ns in the depthe of the beavttns, 
should make no impression on the eye whatever." Again>: 
^ The sum of the milky ways taken together here their com- 

P2 
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man centre of nvoliition ; bat how fiur soever we mtj thne 
extend tiie sedle, we mukt necessirily stop at laet; end 
where? At the centre of centres, at the centre of creation, 
which I should be inclined to term the capital of the universe, 
inasmoch as thence originates motion of every kind, and there 
stands the great wheel in which all the rest have their inden- 
tation. From thence the laws are issned which govern and 
nphold the universe, or, rather, there they resolve themselves 
into one law of all others the most simple. But who would 
be competent to measure the space and time which all the 
gk>bes, all the worlds, all the worlds of worlds, employ in re- 
volving round that immense body— 4he Throne of Nature and 
the Footstool of the Divinity! What painter, what poet, 
what imagination is sufficiently exalted to describe the beauty, 
the magnificence, the grandeur of this source of all that is 
beautiful, great, cnagnificent, and from which order and har- 
mony flow in eternal streams through the whole bounds of the 
nniveise !** 

The discoveries made by Sir W. Herschel in reference to 
the nebula have in part realized some of the views su^[ested 
by Lambert in re^rd to the general anrangements of the 

Stems of the umverM. Thev afford convincing evidence 
t Ae stars are not dispersed, as it were, at random, in a 
kind of magnificent confusion, but are distributed systemati- 
cally, in immense clusters, throughout the regions of bound- 
less space. 

There are varions forms and classes of nebuls which we 
fhall notice in the sequel, but they may all be reduced to two 
great classee— the resdvabU and ineMohable ; that is, those 
which may be resolved into clusters ef stars by powerful 
telescopes, and those which no telescope hithwto constructed 
has yet been able to resolve into staiiy groups. 

Prior to Sir W. HerschePs obsorvations on the nebula, 
about a hundred of these objects had been descried in diffei^ 
ent parts of the heavena, of which an account had been given 
by Messier, as formerly stated. About 2000 more were af- 
terward discovered by the unwearied exertions of our Britiili 
astronomer, a description of which was inserted at different 
periods in the Philosophical Tiansactions. The places of 
these were afterward computed firom his observations, and 
arranged into a catalo^e, in the order of ri|^t ascension, by 
hit sister, Miss Carobne Henchel, a lady emgdariy eminent 
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for h«r atronomical knowledge, who astisted him in til bis 
sidereal labours and discoveries, and was herself a discoverer 
of several interesting celestial phenomena, particnlaiiy comets. 
Her illustrious nepl^w, Sir John Herschel, read a paper before 
the Royal Society in, November, 1833, in which he gives the 
places of 2600 nebuls, or clusters of stars, of which 500 were 
detected by his own observations^ the test having been accu- 
rately determined by his father. Besides these, more than 
500 nebubs have been discovered in the southern hemisj^ere 
of the heavens, of which the Magellanic clouds are the moet 
xemarkable. They are three in number, two of them being 
near each other ; the largest is at a considerable distance 
from the south pole, but the other two are only eleven de- 
grees distant. To the naked eye th^ appear like portions 
of the Milky Way. 

These nebule have great variety of forms : some are com- 
paratively bright, and others so obscure as to render it diffi- 
cult to detect them in the field of the telescope, or to ascer- 
tain their shape. Some of them appear round, some oval, 
and others of a long elliptic shape ; some eidiibit an annular 
form, like luminous rings, and others like ian ellipsis with a 
dark space in the centre ; but the greater numbw approxi- 
mate to a roundish form. Of the 108 nebule inserted in 
Messier's list, eighteen were known at the time to consist of 
small stars ; but Sir W. Herschel afterward found twen^- 
six more of them to consist purely of clusters of stars, eigh^ 
teen of small stars accompanied with nebulosity, and the re- 
mainder not resolvable into stars by the highest powers of hit 
telescopes. It is evident that these objects, however appa- 
rently small and obscure, must be bodies of immense megni- 
tude, when we take into consideration the vast distance tl 
which they must be pUced from our globe. The following 
are Sir W. Herschel's vietws on this point : 

'' My opinion of their size is grounded on the following 
observations : There are many round nebula of about five or 
six minutes in diameter, the stars of which I can see very 
distinctly ; and on comparing them with the visual ray cal* 
culated from some of my long eauges, I suppose, by the ap» 
pearance of the small stars in those gauffes, that the centres 
of Uiese round nebula may be 600 times uie' distance of Sinus 
from us.*' He then goes on to show that the stars in sodi 
nebule are probably twice as much condexiaed as those of our 
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system, othendse the centre of it would not be teae than 
6000 timea the distance of Sirios, and that it is possibly much 
nndemted by supposing it ody 600 times the distance of that 
etar. ** Some of these round iiebule have others near them, 
perfectly similar in form, colour, and the distribution of stars, 
but of only half tho diameter ; and the stars in them seem to 
be doubly crowded, and only at about half the distance from 
each other. They are indeed so small as not to be visible 
without the utmost attention. I suppose these miniature neb- 
iilai to be at double the distance from the first. An instance 
equally remarkable and instructive is a case where, in the 
negbbourfaood of two such nebulsB as have been mentioned, I 
met with a third similar, resolvable, but much smaller and 
fiunter nebula. The stars of it are no longer to be perceived ; 
but a resemblance of colour with the former two, and its di- 
minished size and light, may well permit us to place it at full 
twice the distance of the second, or about four or five times 
the distance of the first ; and yet the nebulosity is not of the 
milky kind, nor is it so much as difficultly resolvable or colour- 
less. Now in a few of the extended nebulss, the light changes 
gradually, so as from the resolvable to approach to the milky 
kind ; which appears to me an indication that the milky light 
of neboln is owmg to their much greater distance. A nebu- 
la, therefore, whose light is perfectly milky, cannot well be 
supposed to be at less than six or eight thousand times the 
distance of Sinus; and though the numbers here assumed 
are not to be taken otherwise than as very coarse estimates, 
yet an extended nebula which in an oblique situation, where 
it is possibly forediortened by one half, two thirds, or three 
fourths of its len^h, subtends a degree or more in diameter, 
eannot be otherwise than of a wmdtrfid magnitude^ and ma^r 

well OUTYII OURMILKV WAY IN ORA.ND1UB.'' 

It appears to be a very natural^ conclusion, that the nebulai 
which are perfectly similar in form, colour, and the distribution 
of stars, but only of half the diameter, and the stars doubly 
crowded, are about doubU the distoMce from the first. And 
if the distance of the larger nebuls, whose stars are distinctly 
seen, be at least 600 times the distance of Sinus, as there is ev- 
ery reason to betieve, then the distance of those which are only 
half the diameter must be about ISOO times the distance of 
that star ; that is, at the very least, 24.000,000,000,000,000, 
or twenty-four, thousand billions of miles.. But the nsbula 
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^nhotB light is '* perfectly milky,** or so far removed fvom 
OS that the stars of which they are composed cannot be 
separately distinguished , may be justly considered as seven 
thousand times the distance of Sinus, or, in numbers, 
168,000,000,000,000,000, or one. hundred and sixty-eight 
thousand billions of miles ! a distance of which we can have 
no distinct conception. Light, notwithstanding its amazing 
Telocity, would be nearly thirty thousand years ere it couki 
fly from such nebuls to the earth ; and a cannon ball, with its 
utmost Telocity, would require more than thtrty-eight theuwaTid 
millicna of years before it could move over an equal space. 
Since the distance of these nebule is so immense, and since 
those which are among the largest and nearest are found by 
actual observation to be composed of countless numbers of 
•tars, leaving us no room to doubt that the most distant are 
•Iso immense systems of stars, how great most be the ma^p/ki-' 
tudcy and how inexpressible the grandeur, of the numerous 
luminaries ot, which they are composed ! 

I have stated above that more than three thousand nebuls 
have already been discovered, and w^ose places in the heavens 
have been accurately determined, so that those who have ac- 
cess to powerful telescopes may have an opportunity of ob- 
•erving the greater part of them. From all tne observations 
made by Sir W. Hefschel, he is of opinion that our nebula, or 
the Milky Way, is not the most considerable in the universe ; 
and he points out some very remarkable nebaln which in his 
Ofnnion cannot be less, but are probably much larger, than 
that of which our own sun and system form a part. Now, on 
Ihese grounds let us consider what must be the extent and 
magnitude of only the visible universe. Supposing the num- 
ber of stars composing the Milky Way to be ten millions, 
which is only half the number formerly assi^ed (p. 146), and 
that each of the nebula at an average contams the same num- 
ber ; supposing, farther, that only two thousand of the three 
thousana nebuhB are resolvable into clusters of stars, and that 
the other thoussnd are masses of shining fluid not vet con* 
deased into distinct luminous glebes ; the number of stars or 
mtne comprehended in that portion of the firmament which is 
within the reach of our telescoi>es would be 30,000,000,000, 
ur twenty ihoueand miUionSf which is twenty millions of time» 
iStub number of all the stars visible to the nsJLed eye. 

Giaat as this number is, and magnific nt and ovaipowaiiqg 
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as .the idet* are which it snmits of the extent of eraatton,' 
yet these vast assemblages of systems may be no more than 
as a single nebula to the whole visible fiimament, or eren as 
a grain of sand to tbs whole earth, compared with what iiee 
beyond the range of human vision, and is hid from mortal eye 
in the boundless and unexplored region of immenaity ! Be* 
vond the boundaries of all that will ever be visible to the in- 
habitants of our globe, an infinite re^n exists, in which we 
have every reason to believe the Deity sits enthroned in all 
die. grandeur of his overflowing goodness and omnipotence, 
presiding over innumerable aystems, hx surpassing in mag* 
Dtficence what ** eye hath yet sees" or the most brilliant intu- 
leet can conceive. For we ought never for a moment to twtt 
mise that the operations of Almighty Power are exhausted a| 
the point where the efforts of genius and art can no longer af- 
ford us assistance in tracing the footsteps of the Divinitf 
thxoughout the mysterious regions of infinitude ; nor should 
we ever suppose that man, placed on such a diminutive ball aa 
the earth, and fumiahad with powen of so limited a nature as 
those with which he is now invested, will ever be able to gnsp 
the dominions of Him who fills immensity with his presence^ 
and " whose waya are paat finding out.'* 

SBcnoN n.— On ike varumi kindt of Ndniia» 

I have ahready alluded to the different ahapea or forms of 
oebulsB. These objects, on account of their i^pearing with 
different degrees of lustre, and assuming a great variety of 
ahapea and modificationa, have been anang^ into different 
claMCs. 

1. The first claas ia that of eluMterg of ttara, in which the 
aepaiate stars are clearly distinguished by ffood telescopes. 
This class is agun divided into globular cTostera, or those 
which appear of a roundish form, and somewhat compressed 
towards the centre ; and irregular clusters, or those which 
are neither circular nor elliptical, but of a somewhat indefinite 
or angular form. These last are generally less rich in atan» 
and less condensed towards the centre, and are likewise less 
definite in their outline, so that their termination in many 
caaea ctnnot be diatinctly pereeived. In aome of them the 
atars are nearly all of the aame aise, in others extremely diff^r» 
•nt ; and <Mt ia no uncommon thing,** says Sir J. Henchel» 



DtrrBBIMT TUWS or KBBDLA. 



rAftfOtrS £:iKD8 op NEifULuE. 181 



/ 



''^o itid ft very ntf iCflO', m^ch brighteir than the Test, occtipy- 
iog a conspicuous situation in them." Sir W. Hersthel re^ 
gards these' ft» g^olmlir clusters in a less advanced state of 
condensation, conceiving all such groups as approaching, by 
tbeir mutual attraction, to the globular ngure, and assembling 
thomaelvot together from all the surrounding region, under 
lews of which we have no other proof than the observance of 
• gndation by which their characters shade into one anotber^ 
«o tt^at it is impossiblo to say where one species ends and the 
otlMT begms. Pig. 41, fohnerly referred to, represents one 
of the globular clusters in the constellation Hercules. Pig. 
4S is ^ view oi a curious but somewhat irregular group, seett 
in the aoo'thero hemisphere, as sketched by Mr. Bunlop, at 
Puamatta, New South Wales. It is the 30 Doradib^, ot 
Xifiheas, and is rather a singular object, but evidently a largo 
dastor of stars, presenting two or three very condensed str&ta, 
aa if they were crowded to excess by an infimenso confluence 
ofecaiv. 

3. Another class is that termed re^o/vo^/^ nebuUzj or those 
wUeh load ua to suppose that &ey consist of stars which 
would be aeparately distinguishable by an increase of li^t 
and magnifyinjg p6wer in the telescope. These may be con* 
eidered as clusters too remote to be distinctly seen, the stars 
composing which tte either too faint in their light or too smaS 
in stae to make a definite impression upon the organs of vision. 
Thoy are almost universally round or oval, which is ^opposed 
to be owing to tbeir loose ap|)endages and irregularities of 
form being extinguished by their distance, the general figtiM 
of the central or more condensed parts being only diseemibte. 
** It is under the appearance of objects of this churaeter^^ sayi 
Sir J. Herschel, *^ that all the greater globular ckiters exhibit 
themselves in telescopes of insufficient optical power 16 show 
thfem ^ett ; and the conclusion is obvious, that those which 
the most powerful can barely rOnder reMdveMe^ wotild be cOIB' 
i^ki^/djruolvtd by a ferther increase of instrumental foroa^' 

8. Besides the above^ there is an immense variety of nebelisy 
prtferhf to eaUtd^ which no telescopes have hitherto been able 
to rasolve intb stars, and which is sop|k)sed to be a species of 
matter diffused throughout itifmite space, in various portions 
and degrees of condensation^ and which may, in the course of 
ages, be condensed into stars or atsrry systems. The follow 
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iBg is a deflcnption of some of the more lemariuble TarietieB 
of this class of xiebals. 

Fig. 43 represents a nebula of an elliptical or spindle-like 
form. It is visible to the naked eye in a clear night, when 
the moon is absent, and has sometimes been mistaken for a 
small comet. It appears like a dull, cloudy, unde^ed spot 
npon the concave of the firmament, and has sometimes been 
compared to the light of a small candle shining through horn. 
Its central parts appear brightest, but its light gradually fades 
towards each extremity. A few small stars appear adjacent 
to it, and even within its boundaries, but it appears pretty 
evident that they have no immediate connexion with the nel>- 
ula. Its form, as here delineated, may be seen with a tel- 
escope of moderate power, but no telescope hitherto conn 
structed, even with the highest powers that could be applied, 
has yet be^n sufficient to resolve it into stars. In size, it is 
nearly half a de^e long, and 1 2 or 1 5 minutes broad. Though 
the figure of this object appears oval or elliptical, it is not un^ 
likely that it is in reality nearly of a globular figure, and that 
its oval appearance is owing to its position with regard to our 
eye. This nebula is situated in the girdle of Andromeda^ 
within a degree or two of the star v of that constellation. It 
is about 15^ nearly west firom Almtmchf and 8^ north by west 
of Merack, with which stars it forms nearly a right-angled 
triangle. It may be seen in a northwesterly direction in the 
evenmgs of the months of January, February, and March, at 
a considerable elevation. It comes to the meridian about the 
middle of November, at nine o^clock in the evening. Its right 
ascension is 0^" 33', and north declination 40<^ 20'. This 
nebula may be considered as a representative, on a large scale, 
of a numerous class of nebuls, which increase more or less in 
density towards the central point. The representation of it 
in the plate is somewhat longer and narrower than it appears 
through a telescope magnifying 140 times. 

Fiff . 44 represents a kind of elliptical nebula, with a vacancy 
of a lenticular form in the centre. It is pretty evident that 
such nebulaB are in reality large rings, which appear of an oval 
or lenticular form in consequence of their lying obliquely to 
our line of vision. This is undoubtedly a large stanry system, 
comprising perhaps millions of stars, at such a distance that 
their combined lignt appears only like a faint nebula. It prob- 
ably is not much unlike the form of our Milky Way in which 
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the sun is situated. Its right ascension is 2^ 12', and north 
decl. 41^ 35'. It lies near y AndromedaB, or Almaachf about 
4^ to the eastward of that star, nearly m a line between it and 
Algolt in the head of Medusa, and about 19^ east from the 
nebula represented in Fig. 43. 

Fig. 45 is a representation of an annular nebula, which 
may be seen with a telescope of moderate power. It does 
not occupy so much space in the heavens as the preceding 
nebulae, bilt it is well defined, and has the appearance of a flat, 
solid ring. It is not perfectly circular, but somewhat ellipti- 
cal, the conjugate axis of the ellipse being to the transverse 
nearly in the proportion of 4 to 5. The opening occupies 
about half its diameter, and is not entirely dark, but fillea,up 
vdth a very faint, hazy light uniformly spread over it. Its 
light is not of a pure milky white, but is somewhat mottled in 
its appearance near the exterior edge. This curious phenom- 
enon, like the preceding, is doubtless an immense stellar sys- 
tem, situated at an immeasurable distance in the profundity of 
[^ce^ It is situated in the constellation of Lyra, exactly haJf 
way between the stars p and 7, so that its position may be 
found by common observers without any difficulty. Its right 
ascension is 18^ 47', and north declination 32^ 49'. The 
following cut (fig. 46*) represents some of the principal stars 
in the constellation of the Lyre. The largest star near the 
upper part is VegOy a bright star of the first magnitude ; ti^e 
next larger star, south by east of which is /3 ; and the other 
star of the tome magnitude to the southeast is y ; between 
which is the annular nebula, about 7^^ from Vega. 

Fig. 46 represents an object somewhat similar to the above. 
It is situated between the constellations Anser and Cygnus, 
about 9i^ south from the star y Cygni, and 17° east from the 
phenomenon described above.* Its right ascension is 20^ 9', 

* It may not be improper here to remark, once fbr all, that the bearings 
or directions of the stars fVom one another, given here and in other parts 
of tbisvolame, are strictly applicable only when the principal star, flrom 
which the bearings are stated, is on or near the meridian. When in 
other positions, they will appear, to a common observer, to have differ- 
ent bearings ; for example, the star Vega^ or Lyra, in the above figure, 
when about SO^^ or 60° above the western horiion, will appear at an 
equal iUtitude as the star )?, southwest by sonth of it ; and when about 
W or 40<> above the eastern horizon, ^e two stars will appear, the one 
directly above or below the other. This diflbrence in the apparent 
^Urections of the stars flrom each other is most observable in those which 
are near the pole ; for example, the stars of the Great Bear appear in one 
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and Ewnh declinstion 30° 3'. 
the lOtK of September, Bt din 

lie oppotite page conuins repieteDlalioiu of levenl oOun 
kind* 01 nebultB, some of wbicn are eitiemety curious and 
dai. Pig. 47 is a very aingalu and wondeifnl object. 
■ the shape of a dumb-bell or haurglisi of blight matter. 
SHiiounded by a thin, hazj atmosphere ; the two coDitectsd 
hemi>pheres, and the apace which coDDBcle tbaiD, ais beauti- 
ful and pretty bright. The oval is completed hy a apace on 
eafh aide, which ■> more dim and hazy than the two bemi- 
■beiea. The whole has an oval form, like that of an obUtv 
iheriod. The muthein hemisphere ia lamewbal denser than 
uie northern, and there are one or two stars in it. It af^ieara 
evidently to be a denae collection of itua at an immeaannble 
" ' :e from the region in which we reside, and le»ds us 10 
n idea of the endles'a diiersitiei of shape and form 
those countless aaaemblsges of staia wilb which lbs 
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of Lt. Thaaa and (Hluir druuiDBuanfl Tpqaln to tM aitaad 
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tiniTene is replenished. This nebula is siiaated in right as- 
cension 19^ 52', north declination 82° 16'; in the breast of 
Anser et Yulpecula, about midway between Albireo in the 
Swan, and the principal stars of the Dolphin, about three or 
four degrees north of Sagiti^a, a star of the fourth magnitude. 

Fig. 48 is likewise a very remarkable object. It consists 
of a bright round nucleus or central part, surrounded at a great 
distance by a nebulous ring. This ring appears split through 
nearly the greater part of its Circumference, the two portions 
of which being separated at about an angle of 45°. This neb* 
•ula lies near the remotest boundaries to which our telescopes 
can carry us. It has never been resolved into stars by the 
highest powers that have yet been applied ; but there is little 
doubt that it is a grand scheme of sidereal systems, perhaps 
exceeding our Milky Way in number and magnificence. It 
is, indeed, supposed to bear a more striking resemblance to 
the system of stars in which the sun is placed than any other 
object which has yet been discovered in the heavens, as may 
be .perceived by turning to figure 39 (p. 156), which repre- 
sents Sir W. Herschel's scheme of the Milky Way; and 
hence Sir John Herschel describes it as ** a brother system, 
bearing a real physical resemblance and strong analogy of 
structure to our own.'* This object, dim and distant as it 
may appear through our telescopes, and utterly invisible as it 
is to the unassisted eye, may be considered as a kind of uni* 
verse in itself, ten thousand times more grand and extensive 
than the whole creation was supposed to be in the infancy of 
astronomy. Like the preceding nebula, it shows us what sin- 
gular varieties of structure are to be found in the systttou 
which compose the universe, and, at the same time, it exhib- 
its a certain resemblance to another system of which we form 
a part ; and perhaps something similar, though not precisely 
of the same form and arrangement, may be found in other 
parts of the sidereal heavens. This phenomenon is situated 
n^r the back of Asterion, about five degrees south by west 
of Benetnasckj the last star in the tail of the Great Bear ; be- 
tween which star and the nebula there is a small star of the 
fifth magnitude, nearer to the nebula than to Benetnasch. 
Its right ascension is 121^ 22', and north declination 46° 14'. 

Figures 49, 50, 52, 53, 54, 55, 56, 57, and 58, r^resent 
some specimens of nebulout ttarSf or of nebule connected^ 
with voy small stars. 
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Fig. 49 shows k ncA>uloiity, or someUung lik» a iiibi4oa» 
stream, extenditig from one small star to another, as if ther« 
was a commooioation between them. The nejct three figures 
are representations of similar phenomena. In fig. 62, ihm 
nebuloQs substance appears much broader than in the others, 
though this may possibly be owing to the nebula in its greatest 
extent being pn^osented to our line of vision. 

Figs. 54, 55, 56, are yeiy small stars, with faint and small 
nebuus attached to them in the shape of a puff. Fig. 57 ia a 
small star, with a small, faint, fan-shaped nebulosity joined to. 
it. Fig. 58 represents two considerable stars involved in a 
very iaint nebulosity of three or four minutes iii extent. 
Wh^t this nebulous substance 'in reality is, or what connexiim 
it may have with tlie stars which appear in its vicinity, it ia 
difficult to conjecture. It ia a species of nebuls which doea 
not appear to be resolved into stars, and therefore may be 
xegasded as adistinct luminous substance, diffused throughout 
the different regions of the universe, subserving some im- 
portant desigoji in the physical economy of creation of which 
we are ignorant. Specimens of some of these phenomena 
will be found in the following situations : I. Right ascen- 
sion 20^^ 56', north declination 11*^ 24' ; a little to the east of 
the cluster of stara called the Dolphin. 2, Right ascension 
8^ 46', north declination 54^ 25' ; about seven degrees north- 
west of the star Tketa of the Great Bear. 3. Right ascen- 
sion 12^ 51', north declination 35^ 47' ; about four degreea 
south of the star Cor Caroli^ the principal star in the Grey- 
hounds. 4. Right ascension 6^^ 30', north declination 8^ 53' ; 
which is in the head of Monoceros, or the Unicom, about 
eleven degrees east of Betelgueae, in the right shoulder of 
Orion, and about seven degrees due south of y Gemini, which 
is in Jhe left fi»ot of one of the Twins, 

Figs. 59 to ,65 represent a few specimens of objects which 
come under the denomination of eztenjnv€ difftuvu nehdon" 
ties. These phenomena wiore very little noticed till lately, 
and .can only be perceived by telescopes of large aperture, 
which collect a great quantity of light. In adverting to one 
of theae objeots, Sir W. Hecschel describes it as follows : 
" Extreme fiiiat branching nebulosity ; its whitishness is en- 
tirely of the milky kind, and it is brighter in three or four 
l^lacea. than the rest ; the stars of the MUky Way are scattered 
over it in the same manner as over the rest of the heavens* 
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JiB.Qztent in the pftrdlel is niesrly on^ de^^ree and half, -and in 
the meridional direction about fifty-two mint^tes." It appears 
that this diffused nebulosity is very extensive ; for, of fifty-two 
nebulas of this description which had never been before ob- 
served, Herschel found them to occupy no less than 153 
square degrees. A specimen of an extensive diffusive nebula 
of this description is represented in fig. 69. 
. Sir W. Herschel has presented us with fourteen specimens 
related to this class,, of what he terms nebtUosities joirud to 
nebiday one of vfhicla. is represented in fig. 60, where a bright 
iaebulous speck is connected with a faint nebuloaityj; which 
seems to proceed from it as from a central point, increasing in 
breadth, in' proportion to the distance, till it terminates in & 
jcind of irregular margin. Fig. 61 represents what is called a 
^fnilky nebida vfitk cmidensiUion. It appears to be a roundish 
nebula, condensed towards the central parts. It is natural to 
suppose, when we see a gradual increase of light, that there i» 
a condensation of the substance which produces it in the 
9pace which appears brightest, or, at least, that the luminous 
substance is deeper in the. brighter space. Some of the neb« 
ulosities of this class are not always extensively diffused, but 
are sometimes met with in detached collections, near -to eaclk 
, other, but completely separate, as represented at a, &, c,fig. 62. 
. A diffused nel^ulosity of this kind may be seen about six 
or seven degrees due east from the star Zeta Cygni, near the 
^ack or tail of Anser. Its right ascension i^s 20^ SS', andnorth 
(ieclination 30° 6'. Another, whose right ascension is 20^ 49', 
and north declination 31° 3', is found about three or four de- 
^es northwest of Zeta Cygni, and within two. oi three de- 
grees of the preceding. 

Figures 63, 64, and 65 are representations of nebulas which 
9re brighter in more than one place, which a[^pearance is sup- 
posed to be owing to so many predominant seats of attrac- 
tion, owing to, a superior preponderance of the ne'bulous mat- 
ter in those places causing a division- of it,, from which will 
arise three or four distinct nebule. 

Figs. 66 to 71. are representations of nebulas of various de- 
scriptions. The three upper figures, numbered 66, are. nebula 
that are tvdderdy much brighter in the middle. A nucleus to 
which these nebulae seem to approach is considered as indi" 
^.ating consolidation ; and that, should we have reason to con- 
clude that a solid body can be foijned .of cond«M«d nebulou* 
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matter, the nature of which has been chiefly deduced from its 
•hining quality, we may possibly be able to yiew it with re* 
spect to some other of its properties. The three figures, No« 
67, represent extended nebida and round nehtUa, thai tkow 
the progress of condensation, ^ese nebu]» appear farther 
condensed than the preceding, and appear snnrouncied with the 
rarest nebulous matter, which, not having as yet been consol* 
idated with the rest, remains expanded about the nucleus in 
the shape of a very extended atmosphere. The three figures 
in the third row from the top of the plate, marked No. 68, 
and the first figure to the left hand of No. 69, represent 
nebule which are almost of a uniform light, and nebule chsl 
draw progressively towards a period of final condensation. 
'* In the course of the gradual condensation of the nebulous 
matter,*' says Sir W. Herschel, 'Mt may be expected that a 
time must come when it can no longer be' compressed, and 
the only cause which we may suppose to put an end to the 
compression is, when the consolidated mass assumes hard- 
ness. From the size of the nebuls, as we see them, at pres- 
ent, we cannot form an idea of the original bulk of the nebu- 
lous matter they contain ; but let us admit, for the sake x>f 
computation, that the Nebulosity of a certain nebula, when it 
was in a state of diffusion, took up a space of ten minutes in 
every cubical direction of its expansion, then, as we now see 
it collected into a globular compass of less than one minute, 
it must of course be more than 1900 times denser than it 
was in its original state. This proportion of density is more 
than double that of water to air." 

The small nebuln represented in No, 70 are stellar nehuUBf 
which approach to the appearance of stars, and one or two of 
doubtful character. The four figures marked No. 71 repre- 
sent separate views of the gradual condensation of the neb- 
ulous substance. In these we may evidently perceive a 
striking jTradtition in the light and brilliancy of toe central 
parts. The figure on the left-hand side represents an object 
nearly in its original state of nebulosity ; the next towards the 
right appears considerably condensed towards the central 
parts ; the third figure represents a condensation still greater ; 
and the one on the rieht hand exhibits a condensation neaiij 
complete, or a huffe luminous body surrounded with a lucid 
atmosphere. Each of these is the representative of an exten- 
sive class of objects of this description. 
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Slonoir III.— On Planetary Nehula, 

This deugnation is given to a. class of nebale which bear a 
▼eiy near resemblance to planetary disks when seen through 
leleacopea. But, notwithstanding their planetary aspect, 
aome small remaining haxiness, ^y which they are more or 
lass ■nrromided, evinces their nebulous origin. They are 
somewhat extraordinary objects, with roudd or slightly oval 
disks, in some instances quite sharply terminated, in others « 
Mctle hai^ at the borders, and of a light exactly equable, or 
•sly a very little mottled, which in some of them approaches 
in vividness to the light of actual planets. The following are 
some of Sir W. Herschel's ^marks on these bodies : If we 
ahould suppose them to be single stars with lai^e diameters, 
we shall finid it difficult to account for their not being brighter, 
iVftless we should admit that the intrinsic light of some stars 
may be very much inferior to that of the generality, which, 
however, can haidiy be imagined to extend to such a degree. 
We might suppose them to be comete about their aphelion^ if 
the brightness as well as magnitude of their diameters did not 
oppose this idea ; so that, ^ter all, we can hardly find any 
l^pothesis so probable as that of their being nebuln ; but then 
they must consist of stars that are compressed and accumu- 
lated in the highest degree. At a subsequent period, Sir 
William remarks, ** When we reflect on the circumstaneea 
connected with these bodies, We may conceive that, perh^M, 
in progress of time, these nebulas, which are ahready in a state 
cf compression, may be still farther compressed, so as actually 
to become stars. It may be supposed that solid bodies, such 
as we suppose the sters to be, from the analogy of their light 
with that of our sun when seen at the distance of the stars, 
can hardly be formed of a condensation of nebulous matter ; 
but if the immensity of it required to fill a cubical space which 
will measure ten minutes, when seen at the distance of a star 
of the eighth or ninth magnitude, is well considered and 
properly compared with the very small angle our sun would 
subtend at the same distance, no degree of rarity of the nebu- 
loos matter to which we have recourse can be any objection 
to the solidity required for the construction of a body of equal 
aagnitude with our eun." 

The nature of these nebol» is involved in considerable dark- 
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neM and mystery. As in the case of some of the other spe- 
cies of these phenomena, so in this, the mind feels unable to 
form any definite or satisfactory Conceptions on the subject. 
The following remarks of Sir J. Herschel comprise most 
of what can be stated, in the mean time, on this subject r. 
** Whstever be their naturcL they must be of enormous mag- 
ttitude. One of them is to be found in the parallel of v Aqua- 
rii, and about five minutes preceding that star. Its apparent 
diameter is^alMut twenty seconds.. Another, in the constellai- 
taon Andromeda, presents a visible disk of twelve seconds 
perfectly defined and round. Granting these' objects to be 
equally distant from us with the stars, their real dimensions 
must be such as would fill, on the lowest computation, the 
whole orbit of Uranus. It is no less evident that, if they be 
soiid bodies of a solar nature, the intrinsic splendour of Uieir 
surfaces must be almost infinitely inferior to that of the sun's. 
A circular portion of the sun's disk, subtending an angle of 
twenty seconds, would give a light equal to 100 full moons^ 
while the objects in question are hardly, if at all, discernible with 
the naked eye. The uniformity of their disks, and their want of 
apparent central condensation, would certainly augur their light 
to be merely superficial, and in the nature of a hollow superficial 
shell ; but whether filled with solid or gaseous matter, or alto- 
gether empty, it would be a waste of tune to conjecture." . 

In this description there is nothing which strikes the mind 
¥rith such astonislunent as the enormous magnitude of these 
planetary nebula. '.A globular body which would fill the orbit 
of Uranus would contain 24,429,081,600,000,000,000,000,- 
000,000, or more than ^twenty-four thousand quartiUens of 
solid miles. The solid contents of the sun is about 357,000,- 
000,000,009,000, or three hundred and fifty-seven thousand 
billions off cubical miles. If the former number be divided by 
the latter, the quotient will be 68,428,800,000, showing that 
the nebula in question would contain within its circumference 
sizty-6ight thousand, four hundred and twenty-eiffht millions* 
and eight hundred thousand globes as large as the sun. A 
body of such a bulk is more than thirtyrfour billions, two hun- 
dred thousand millions of times larger than all the primary 
planets and their satellites which belong to our system. What 
is the special destination of such huge masses of matter, or 
what important designs they subserve in the physical an4 
moral arrangements of the GovenuMr of the universe, it is be- 
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jfood oxtr power, in the mean time, to fonii even a probable 
conjecture. Future ffenerations may perhaps 'be enabled to 
throw some light on tnis Subject, though it is probable that 
the nature, properties, and ultimate designs of many such ob- 
jects will only be fully disclosed throughout the revolutions of 
that interminable duration which succeeds the short «pan of 
human existence ; but of this we may rest assured, that they 
are not useless masses of materials in the universe, but are 
subservient to purposes worthy of Him whose wisdom is in- 
&ute and whose understanding is unseardiable. 

The four figures towards the right hand of the plate, marked 
No. 69, represent some specimens of planetary nebulas. One 
of those bodies may be seen near the star v Aquarii, as a]x>ve 
stated. Its right ascension is nearly 20^ 62', and its soudi 
declination about 12*^ 26'. It lies north by west of the star 
Deneb Algedij at the distance of about ten degrees. Other 
nebuln of this description may be found near the follovmig 
stars : 3 p Sagitts, 14 Andromeda, 63 b Crateris, .61 g Sa- 

g'ttsB, 10 Camelopardus, 36 Urs» Majoris, 6 Navis, and 6 
raconis. About three minutes west from the star 16 c Cygni 
the following phenomenon is found : A bright point a little 
extended, like two points close to each other. It is as bright 
as a star of the eighth or ninth magnitude, surrounded by a very 
bright milky nebulosity, suddenly terminated, having the ap- 
pearance of a planetary nebula with a lucid centre. The Ixx- 
der is not welt defined ; it is' perfectly round, and about one 
minute and thirty seconds in diameter. This is a beautiful 
phenomenon, and of a middje specie^ between the planetary 
nebulo and nebulous stars. 

Sir John Herschel, during his late residence at the Cape of 
Good Hope, is said to have discovered several new and sin- 
gular objects in the southern hemisphere, some of them bear- 
inff a certain relation to the objects now described ; among 
others, he is said to have detected a beautiful planetary nebuU, 
which presents a perfectly sharp, well-defined disk of uniform 
brightness, exhibiting the exact appearance of a small planet 
with a satellite near its marginw The regular compactness 
«nd globular form of such objects teem to indicate that they, 
are Mklies stU generis^ neither collections of distinct stars nor 
exactly of the same nature with the other masses of nebulous 
matter dispened through the heavens. They seem to present 
« view of an immense system already completed, but of what 
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nature it would be yftin to conjecture. Another pheuomeiiQii 
of this kind is stated as being of an extraordinaiy nature, on 
account of the bltu colour which its light exhibits. He has 
likewise discovered a close dduble star involved in the centre 
of a nebulous atmosphere, which is considered' as a new and 
singular object. 

SscnoN IV. — On th& nebula in Orion. 

One of the largest and most remarkable nebuks in the 
heavens ie that which is found in the constellation of Orion. 
When a common observer looks at that constellation, the first 
object that arrests his attention is^he thsee brilliant stars equi- 
distant from «ach other in a straight line, which is called the 
belt of Orion. Immediately below these, hanging down, as it 
were, from the middle of the belt, three small stars at nearly 
equal distances are perceived, which are termed ^A« stoora. 
On directing the naked eye to the middle star of the three, 
the observer perceives something that has the appearance of 
a small star, but not well defined ; this is the great nebula of 
Orion ; of which, however, he can form no definite conception 
till his eye be assisted by optical ins^uments. With a com- 
mon one-foot pocket achromatic telescope the nebulosity may 
be plainly perceived; but the higher the magnifying power, 
and the larger the aperture of the object glass, the more brill- 
iant and distinct does this phenomenon appear, along with a 
number of small stars connected with it, which are quite in- 
visible to the wnassisted eye. 

The first who discovered this phenomenon was the celer 
brated Huygens, who gave the following description of it in 
his Syslema Satumiumt "Astronomers place three stars 
close to each other in the sword of Orion ; and when I viewed 
the middleqtiost with a telescope in the year 1666, these ap- 
peared, in the place of that one, twelve other stars ; among 
these, three that aUnost tauch each other, and four more 
besides -appeared twinkling as through a cloud, so that the 
■pace about them seemed much bri^ter than the rest of the 
mvens, which appearing wholly blackish, by reason of the 
fair weather, was seen as through a certain opening, through 
which one had a Iree view into another region which was mors 
enlightened. I have frequently observed the same appeamoce 
in the same place without say akeraiioo ; so that it is likely 
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tlftt ^8 w6nder, whaterer it may be in- itself, }a» been there 
iioni^ all times ; but I never lock notice of anything like it 
among the lest of the fixed stars.*' 

Fig. 72 exhibits a viaw of this phenoQienon as seen by Dr. 
Long in 1741 with a Seventeen-feet refiracting telescope, which 
appears exactly of the same shape as originally delineated by 
Huygens ; bnt the apparient^magnitades ^ the stars connected, 
with it are more accurately shown than in the engraved delin- 
eation of Huygens, Di', Long says that the luminous space, 
has sometimes appeared to him nearly of the same shape as 
the figure which is formed by the seven stars within it.' Fig. 
73 represents the same nebula, as seen by Sir W. Hersphel 
in the year 1774 and in 1811. Its shape appears considera- 
bly different from the delineations of Huygens and Dr. Long ;. 
but the stars within and around it, whioh are common to both 
delineations, appear nearly in the same relative positions. Sir. 
John Herschel has given a rei»resentation of this ne^bula, as 
viewed through the tweiity-feet reflector -at Slough, which ap- 
pears considerably different from, the figures- to which Ihave: 
refenred. I have frequently viewed this phenomenon with 
telescopes of different sizes, particularly with a six feet and a 
half achromatic,, having an aperture of four inches diameter, 
and which showed sidereal objects with great brilliancy and 
distinctness ; but the shape of the object appeared more nearly 
resembling Dr. Long's representation (fig. 72) than any other 
delineation I have seen. A fourth star was distinctly seen in 
addition to the three represented by Dr. Long near the head 
of the opening, but smedler than the other three, ahd forming 
with them a small irregular square. The three other stars, 
instead of being Vfithin the one side of the nebula, as repre-.. 
sented in both the figures^ appeared quite beyond, it, but near- 
ly in a line with its margin. Whether this was owing to the 
inaccuriBMsy of the delineation or to the .actual change of the 
nebula I do not pretend to determine. The lef^hand branch 
of the nebula likewise appeared considerably longer than here 
represented ; but I cannot pretend to say what the appearance 
may be as seen through a twenty-feet reflecting telescope. 

In forming a proper conception of this object, it is of some 
importance to ascertain the exact appearance it has presented 
at different periods, and whether there be reason to conclude 
that it has been subject to changes. The following is Sir J« 
Herschers description of this phenomenon : 
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** I know not how to describe it better than by compering 
it with ft curdling liquid, or a svirface strewed over wi^ flocks 
of wool, or to the breaking up of a mackerel aky, when the 
cloods of which it ^onsiste begin to afsume a cinhous appear- 
ance. It is not Teiy unlike the mottling of the sun's disk« 
only, if I may so express myself, the grain is much coarser 
and the intervals darker, and the flocculi, insteadof being gen- 
erally round, are drawn into little wisps. They present, iu>w- 
ever, an appearance of being composed of stars, and their as- 
pect is, altogether different horn that of resolvable nebula. In 
the latter we fancy by glimpses that we see stars, or that, could 
we strain our sight a little more, we would see them ; but the 
former suggests no idea of stars, but rather of something quite 
distinct from them." 

The following are some of Sir W. HerschePs lemaiks on 
tluB nebula, and on the stars with which it is connected : 

" In the year 1774, the 4th of March, I observed the nebn- 
loos star which is the 4dd of the CmmoisMnee d/u TcMfMy 
and is not many minutes north of the great nebul« : but aft 
the same time I also took notice of two similar, but much 
smaller, nebulous stars, one on each side of the large one, and 
at nearly equal distances from it. {See fig. 73, dec.) In 
1783 I examined the nebulous star, and foimd it to be UmU 
ly surrounded with a circular gbzy of whitish nebulosity, faint- 
ly joining it to the great nebuUe. About the Utter end of that 
year I remarked that it was not equally surrounded, but most 
nebulous towards the sooth. In 1784 I began to entertain 
an opinion that the star was not connected with the nebulos- 
ity of the great nebula of Orion, but was one of those which 
•are scatteied over that part of the heavens. In 1801, 1806, 
and 1810, this opinion was fully confirmed by the gradual 
change which happened in that great nebula to which me neb- 
ulosity surrounding the star beloncs ; ibr the intensity of tight 
about the nebulous star had by Uiis timo been considefamy 
reduced by the attenuation or dissipation of the nebulous mat- 
ter, and it seemed now to be pretty evident that the star is 6ur 
Ijehind the nebulous matter, and that, consequently, its light in 
passing through it is scattered and deflected so as to produce 
the appearance of a nebulous star.*' ....** When I viewed 
this interesting object fai December, 1810, 1 directed my at- 
tention particularly to the two nebulous stars by the sides of 
the large one, and found they were perfectly free from every 
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ntknlooB sppeuuice, which confinned not only mj fomtr 
■uraii«6 of tne great attenuBtion of the nebuloaity, but ako 
piov«d that their former nebulous appearance had been en- 
tiraly the eflisot of the paAaage of dieir feeble light throuffh the 
nebulous matter spread out befove them. The 19tk of Jan- 
nary, 1811, 1 had another critical examination of the same ob- 
ject, in a Tety clear Tiew, through the forty-feet telescope ; 
bat, notwithstanding the snpertor light of this instrument, I could 
not percerre any remains of nebvdosity about the two small 
stars, which were perfectly clear, and in the same situatiott 
where, about thuty-scTen years before, I had seen them in- 
^Ted in nebulosity. If, then, the light of these three staia 
is thus pnrred to have undergone a visible modification in its 
passage through the nebulous matter, it follows that its situa- 
tion among the stars is less distant from us than the largest 
of the three, which I suppose to be of the eighth or ninth mag- 
nitude. The farthest distance, therefore, at which we can 
place the faintest part of the greet nebula in Orion, to which 
the nebuloaitjr surrounding the star belongs, cannot well ex* 
eeed the region of the stars of the seventh or eighth mag- 
Bttude." 

From tlieee observations it wonld appear that the iiebi»- 
losities connected with the great nebula are subject to cer* 
tain changes, and that its distance from our system is less thaa 
that of Stan of the eighth magnitude, since a portion of the neb* 
vlous matter interposes between our sight and staxs of this de* 
scriptioli. But this distance must be very great. If stars of the 
eighth magnitude afe to be considered at an averaffe as eight 
tians fardier distant than those of the first, then mis nebula 
cannot be supposed lobe less than 390,000,000,000,000, mr 
three hundred and twenty billions of miles from the earth. 
If its diameter at this distance aobtend an angb of ton min* 
ntM^ which it nearly does, its mtigitiiude must be utterly in- 
eeoeeivable. It has been calculated that it must exceed 
S,90O,0OO,000,00O,O0O,Me, fir two triUions of tunes the di- 
■lensionB of the mm^ vast and inoompiehensible as these di* 



nebula has never yet been resolved into stars by te 
highest powers of Ibe teleecope that have yet been applied ; 
mu fo tasre anv reason to believo that it consists of a syatem 
of stais, as is tne case with many other nebde which appear 
flnieh smaUer, and are evidently moce distant It is therefore. 
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in all prolMbiiity, a mass of self-ltkminous.matter not yei fomi- 
ed into any system or 6ystems,l>ut of what nature it would be 
vain to conjecture. Whether it is more condensed than when 
it was first observed nearly two hundred years ago, as some 
havo conjectured, or whether any portions of it have shifted 
their position, as seems to have beeb the opinion of Sir -W. 
Herschel from the observations above stated, appesrs, on the 
^whole, somewhat uncertain. On this point Sir J. Herschel 
makes the following remarks : " Several astronomers, on com- 
paring this nebula with the figures of it handed down to us by 
Its discoverer, Huygens, have concluded that its form has un- 
dergone a perceptible change ; but when it is considered how 
difficult it is to represent such an object duly, and how en- 
tirely its appearance will differ even m the same telescope, 
acceding to the cleaniess of the air or other temporary causes, 
we should readily admit that we have no evidence of change 
that can be relied on." 

The phenomenon we have now been contemplating is cal- 
culated to suggest a train of reflections and inquiries : What 
is the grand design in the system of nature of such an im- 
mense mass of luminosity — a mass of luminous matter to 
which the whole solar system is but only as a point — a mass, 
at least twenty-nine millions of times larger than a globe 
which would fill the orbit of Uranut 1* Is it in a state of 
perfection completely answering the ultimate end of its crea- 
tion, and will it remain for 6ver in that state 1 Or is it only 
a chaotic mass of materials progressing towards some glorious 
consummation in the future ages of eternity, when wprlds and 
systems will be evolved from the changes and revolutions 
now going forward within its boundaries 1 Or may we sup- 
pose that a luminosity of so vast extent serves the purpose vof 
a thousand suns to ten thousand of opaque globes which, re* 
volve within its wide circuisference % Considering the diver- 
sified methods of Divine operation, and the vast variety o# 
modes by which worlds are ananged and enlightened, it is^not 
impossible, nor even improbable, that numerous worlds may be 
in this way illuminated with a perpetual and uninteirupted day. 
As there am)ear to be worlds connected with one sun, with 
two, with three, and even more suns, so there may be thou- 
sands of worlds cheered and illuminated without such a sun at. 

*8ss|>sgslOft. 
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mm, tod withr an effulgence of Hgfat which n common to them 
•U. But on these points we shul never be able to arrive at 
certainty so long as we sojourn in this sublunary sphere. 
Suffice it to say, that such an enormous mass of luminous 
matter was not created in vain, but serves a purpose in the 
Divine arrangements corresponding to its magnitude and the 
nature of its luminosity, and to the wisdom ana intelligence of 
Him whose power brought it into existence. It doubtless 
subserves some important purpose, even at the present mo- 
inefnt, to worlds and beings witnin the range of its influence. 
Were we placed as near it as one half tne distance of the 
nearest star, great as that distance is, from such a point it 
would exhibit an effulffence approximating to that of tne sun ; 
and to beings at much nearer distances it would fill a large 
pOTtion of the sky, and appear with a splendour inexpressible. 
But the ultimate design of such an object, in all its bearings 
and relations, may perhaps remain to be evolved during me 
future aeetf of an interminable existence ; and, like many other 
objects m the distant spaces of creation, it excites in the mind 
a longing desire to behold the splendid and mysterious scenes 
of the univeise a little more umblded. 

Skotiok V. — On the Nebular Hypothesis, 

' I have abready stated that the nebula may be arranged into 
two classes, the resolvable and the irresohaUe. When Sir 
W. Herschel commenced his observations on the nebuhras 
part of the heavens, and for several years afterward, he was 
disposed to consider the nebul» in general to be no other thbn 
ohwters of stars disguised by their very great distance ; but 
% long experience and better acquaintance with the nature of 
nebuln convinced him that such a principle ought not to be 
oniversaUy admitted, although a duster of stars may undoubt- 
odly assume a nebulous appeaiunce when it is too remote for 
m to discern the stars, of which it is composed. WheA be 
perceived that additional light had no effect in resolving cer- 
tain nebuis into stars, he was forced to the conclusion that, 
HiOQsfa milky nebulsB may contain stars, yet there are also 
Mbmoeitfea which are not composed of them nor immediately 
ooimacted with them. 

Hence astronomers have been constrained to admit the ex* 
iateaea of a eartais speetaa of ftne huttioiotta matter, diiliiiet 
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fiNMn •tan> or j^ueto, or any other materials eziatmg aromkl 
U8, which is diffused in immense masses throuffhout the space* 
of the universe. The large nebula in Orion, described abovdr 
is considered as one of the most striking evidences that soch 
a substance is distributed throughout the sidereal regions ; fnr 
the whole light and power of Herschel's forty-feet telescope, 
though four feet in aperture, was insufficient to resolve it into 
stars, although from certain circumstances it appears to be 
one of the nearest, as it is one of the brightest, of those nebor 
lous masses. It has therefore become a subject of interesting 
inquiry, " What are those huge masses of unformed matter 
we call the nebulsB 1 and what purposes do they serve in the 
economy of creation 1" 

It is an opinion now very generally entertained, that the 
self-luminous mi^tter to which we refer is the chaotic material* 
out of which new suns or worlds may be formed, and that it 
is grad Dally concentrating itself by the effect of its own grav- 
is, and of the circular motions of which it may be suscepti- 
ble, into denser masses, so as ultimately to effect the arrange 
ment and establishment of sidereal systeins. It is argued that 
this opinion is highly probable, from the consideration that 
we find the nebulse m almost every ttage of condetuatum. 
Such nebulae as are represented in fibres 69 and 62 are 
viewed as consisting of nebulous matter m its rudest and mosi 
chaotic state ; and figures 63, 64, 66, and also figures 66, 
67, 68, as similar matter in a state of progress towards eoi^ 
densation. The four toures marked 71 are considered a» 
specimens of this gradual condensation, in which' the progreee 
may be traced from the left-hand figure to the right. It hae 
even been maintained by some late writers on this subject, that 
this, in all probability, is the mode in which the different sy^ 
tems of the universe were gradually brought into the state in 
which we now behold them, and that the sun and planets of 
the system to which we belong derived their origin from « 
similur cause ; and it has likewise been attempted to connect 
the geological changes in the structure of our globe with the 
operation of a principle or law by which such a thin, filmy 
substance as a nebula was condensed into such a heterogeofr- 
ous mass of solidity as we find in the constitution of the ter- 
raaueous globe ; and it has been insinuated that the mdiacai 
light is a portion of the original nebula of which the sun and 
pkoeta were fonned, and • pneoinptiYe mkasnDt that tb» 
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Vi^iilar hypothesis is trae. According to these theories, the 
■un is still to be considered as a nebulous star in a high state 
of condensation, and may exhibit such an appearance when 
Tiewed from a neighbouring system. 

Such conclusions, to say the least, are obviously premature. 
We know too little, in the mean time, of the nature of that 
nebalous matter which is dispersed through the heavens, or of 
the motions with which its particles may be endued, to be 
able to determine its susceptibility of being condensed and ar- 
langed into smis and planets. We have never yet seen the 
same nebula progressing from one stage of condensation to 
another, from a chaotic to a state of organization ; nor is it 
likely we ever shall, even supposing the hypothesis to be well- 
founded, as an indefinite number of years, or even of ages, 
must^e requisite before such a revolution can be accom- 
plished. Yet the observations of future astronomers on this 
department of the sidereal heavens may tend to throw some 
additional light on this mysterious subject. 

It forms no conclusive argument, however, against this hy- 
pothesis, that it is difficult to conceive how a fluid of a nature 
■o apparently rare can ever be condensed to the hardness of 
a p|&Q^ or ft sun ; for if we suppose a nebulosity in its most 
dinused state to be twenty minutes in diameter, and to be 
compressed by central attraction and rotary motion till it be- 
come only one minute in diameter, the ratio of its density in 
(he latter state compared with that of the former would be as 
eight thousand to one, since spheres are to each other as the 
cubes of their diameters. Suppose its density in the first 
irtate were equal to that of atmospheric air ; its density, when 
compressed in the proportion supposed, would be nine times 
heavier than water, which is nearly equal to the weight of 
silver, and twice the average density of our globe ; but if 
■och a process be going on in any of these bodies, numerous 
ages must elapse before suc^h a consolidation can be effected, 
for no^ sensible change appears to have taken place during the 
period in which such bodies have come under our observation. 

Nor do we conceive that this hypothesis is inconsistent 
with what we know of the attributes and operations of the Al- 
mighty ; for all the movements and changes going on in our f er- 
lestiial system and throughout the universe, are the effects of 
certain laws impressed upon matter by the hand of the Crea- 
tor, by the uniform operation of which his wise and beneficent 
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detigiw are accomplithed. If, then, it fonns a part of ids 4e- 
rnffm that new aons and ajstems shall be formed to diveraify 
the spaces of immensity, and if he has created hoge masses M 
subtile laminoQS matter, and endued them with certain graTi- 
tatiqg powers and rotary motions for this purpose, hu al- 
miffhty agency and infinite wisdom may be as clearly and mag- 
ni&ently displayed in this case as if a system of worlds, com- 

fletely organized, were to start into existence in a moment. 
*erhaps the gndoal CTolution of his designs in such a case 
might afford matter of admiration and enjoyment to certain or* 
ders of superior beings who are privileged to take a near Tiew 
of aoch stupendous operations. But, supposing such physical 
processes going forwurd, we must necessarily admit that a 
dureet inUerferenee of the Deity ia nteeeaary hefore nuh 
Vforlda, after being organized, can he repUmthed vnik inkahif 
ttmte ; fot matter and motion, by whatever laws they may be 
directed, cannot be supposed to produce the organization of • 
plant or an animal, much less of a rational being, whose in- 
tellectual principle and faculties must be conmiunicated.by 
the immediate " inspiration of the Almighty.*' To suppose 
otherwise would be virtually to adopt a species of atheism. 

All that we require on tins point is some more direct and 
decisive proofs of the validity of the hypothesis we are now 
considering ; and, till such ^proofs be elicited, we are not war- 
ranted to enter into particular apeculations, and to speak with 
90 much confidence on the subtect as certain theorists have 
lately done. Sir John Herschel, who has paid more attention 
to thia subject, and made more accurate observations on the 
nebula than almost any other individual, is far from being 
confident, and speaks with becoming beaitation and modes^ 
in relation to thia hypothesis. " If it be true," says he, **that 
a phosphorescent or self-luminous matter exists, dissemmated 
through extensive rejpons of space in the manner of a cloud 
(HT fog— now assuming capricioua ahapes like actual clouds 
drifted by the wind, and now contraotinff itself like a cometic 
etmoaphere around particular stars-<-wbat, we naturally ask, 
is the nature and destination of this nebulous matter ? Is it 
absorbed by the stars in whose neighbourhood it is found to 
furnish, by its condensation, their supply of light and heat 1 
or is it progressively concentrating iuelf far the effect of its 
own gravity into masses, and so laying the wondation of new 
sidereal systems or of inaolated atara % It ie eeuier to prO' 
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Sntniiueh questWM than to offer any probahU reply to them. 
eanwbile^ appeal to fact, by the method of constant and dili- 
gent observation, is open to us ; and as the double stars have 
yielded to this style of questioning, and disclosed a series of 
relations of the most intelligible and interesting description, 
we may reasonably hope that the assiduous study of the neb- 
uls will ere long lead to some clearer understanding of their 
intimate nature." 

■ On the whole, the nebuls, whether resolvable or irresolva- 
ble, open to view an inexhaustible field of contemplation and 
wonder. By far the greater part of the nebuls are undoubt- 
edly clusters of stars, some of them, perhaps, containing as 
many millions as our Milky Way, and occupying a space in 
the tracts of immensity which imagination can never fathom ; 
but a considerable proportion of these bodies evidently appear 
to be masses of self-luminous substances, without any indica- 
tion of beinff formed into organized systems ; and how enor- 
Ddoos must be the extent of most of those masses, and how 
vast the regions of space which they fill ! If every one of 
those bodies be only one half the size of the great nebula in 
Orion, wha^ a prodigious mass of matter must they contain, 
and what immense space must hundreds and thousands of 
them occupy ! To limited minds such as ours, such spaces 
appear as approximating to infinity y and all our previous ideas 
of the amplitude of planetary systems, sink into something ap- 
proaching to inani^. Whatever purposes these immense 
masses of matter may serve under the adminiatration of Infi- 
nite Wisdom, certain it is they exist not in vain. They ac- 
complish designs worthy of the plans of Divine InteUisence, 
and have doubtless a relation, in one respect or another, to 
the enjoyments of intelligent beings ; bat the full develop- 
ment of the plans and agencies of the Deity in this and in 
many other parts of the economy of the universe, must be 
considered as reserved for another and a future scene of exist- 
ence. 

Skotion VI. — lAst of some of the Larger Nebtda. 

- For the sake of those who wish to inspect some of the neb- 
ulous bodies by means of telescopes, I have subjoined the 
Mowing list from Messier's Catalogue, along with the more 
ncent observations of Sir W* Herschel. The right asceu- 
aions and declinatioiis are given^ in degrees and minutes, by 
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^Mbick the placet of these bodies may be very neMily ibimd on 
« celestial globe. If it be judged expedient to redoce the de- 
grees and minutes of ri^t ascension to timet it may be done 
by the following rules : JDivide the number of degree by K, 
the quotient is hours ; and the remainder reduced to minates» 
end divided by 15, gives the minutes, &c., of time : or, moU 
tiply the given number of degrees and minutes by 4, and di* 
vide the degrees in the product by 60, the quotient is hours, 
end the remainder minutes, du:. Thus, 890^ \T is equal to 
%\ hours, 21 minutes, and 8 seconds of time. 

In the following list, R.A. means right ascension; dec., 
declination ; S., sonth; N., north ; diam., diameter of the ob- 
ject, which is expressed in minutes of a degree. 

1. R.A. 80<> C 38" ; dec. N. 210 45' «?" ; above the BuU'e 
southern hom west of the star ^: this consists of a whitish 
light, elongated like the flame of a taper : it exhibited e 
mottled nebulosity to Sir W. Herschel. 

9. R.A. 320O XT ; dec. S. 1^ 47' ; diam. 4' ; in the head of 
Aquarius, near the 24th star : it appears like the nucleus 
of a comet, surrounded with a large round nebula : Sir 
W. Herschel resolved it into stars. 

8. R.A. 202® 51' 19" ; dec. N. «9« 82* Sr; diam. 8*; be- 
tween Arctiiros and Cor Caroli : it is round, bright in thd 
centre, and fades away gradually : it exhibited a mottled 
nebulosity to Sir W. Herschel. 

4. R.A. 242° 16' 26" ; deo. S. 25<» 65' 40"; diam. 8^'; 
near AntartB : a mass of stars. 

6. R.A. 226<> 89' ; dec. N. 2<> 57' ; diam. r ; near 6 Ser- 
pent : a round nebula, resolved into stars by Sir W. Her- 
schel. 

6. R. A*. 2610 10' 89" ; dec. S. 82^' 10' 84" ; diam. 15 ; b^ 
tween the bow of Sagittarius snd the tafl of Scoipio : a 
mass of small stars. 

7. R.A. 264^ 80^ 24" ; dec. S. 840 40* 34''; diam. 30" : « 
mass of small stars near the preceding. 

8. R.A. 267'' 29' 80" ; dec. S. 24'' 21' ; diam. 80' ; be- 
tween the bow of Sagittarius and the right foot of Ophiu- 
chus : an elon^ted mass of stars. Near this mass is the 
9th of Sagittarius, which is encircled with a faint light 

9« R. A. 256<> 20i' ; dec. S. IS^" 18' 26" ; diam. 8' ; in tfa* 
right leg of Ophiuchus : round and faint, but resolved by 
Sir W.lierKhel into stank 
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10. R.A, 86|o ire''; dec. S. dO'' 42"'; diam.4<; in tha 
podle near 90 Ophinchut : a fine tod roond nebula, reaoWed 
mto ataiB by Sir W. Henchel. 

11. R.A. 3709 35' 43'' ; dec. S. ^» 31'; diam. 4'; near K 
Antinoua : a maaa of many atara, mixed with a faint light. 

la. R.A. 248^ 43' ; dec. S. S<> 30^' ; diam. 3' ; between 
the arm and left aide of Ophiuchua : round and faint : near 
it ia a star of the ninth magnitude : reaoWed into atara by 
Sir W. Herschel. 

18. R. A. 248« 18' 48" ; dec. N. 36» 64' 44" ; diam. 8' ; m 
the girdle of Herculea, between two stara of the eighth 
magnitude : round, and bri^t in the middle, reaoWed mto 
atara by Sir W. Herachel. 

14. R.A. 361° 18*^" ; dec S, 3° 6' 46"; diam. 7'; in the 
drapery over the right arm of Ophiuchua : round and faint : 
near a atar of the ninth magnitude : reaolved into atara by 
Sir W. Herschel. 

16. R.A. 319<> 40'; dec. N. lO^ 40'; diam. 3'; between 
the head of Pesaaua and that of the Little Horae : round, 
and bright in the centre : reaoUed into stars by Sir W. 
Herachei. 

16. R.A. Vn^ 16'; dac. N. 13<> 61' 44"; diam. 8'; near 
. the Seipent'a tail : a maaa of amall atara, mixed with a faint 

light : reaolved by Sir W. Herachel. 

17. R. A. 871«> 46' 48"; dec. S. lO® 14' 44*^; diam. 6'; 
north of the bow of Sagittarioa : a train of faint light, with 
atara. 

18. R.A. Vn^ 84'; dec. S. m 13'; diam. 6'; above the 
preceding : a maaa of arnaQ atars, aunounded with nebu- 
losity. 

19. R. A. MS^" 1' 46" ; dec. 8. tS^ 64' 46" ; diam. 3' ; be- 
tween Scorpio and the right foot of Ophiuchua : round, and 
resolved into stars by Sir W. Herachel. 

jM. R.A. 2670 4/ 5/'; dec. S. 32^ 60' 10"; between the 
bow of Sagittariua and ri^ht foot of Ophiuchua : a maaa of 
atara of the eighth and mnth magnitudea, sunounded with 
nebulosity. 

21. R.A. 867<> 81' 36"; dee. S. 22® 31' 26"; diam. IS'; 
near 1 1 Sagittaiius : aimilar to the preceding. 

22. R. A. 27y> 28' 39" ; dec. S. 24® 6' U"; diam. 16' ; near 
26 Sagittariua : round, and resolved into stars by Sir W. 
Hersc&l. 
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S3. R.A. SeS"" 42' 60" ; dec. S. IS"" 45' 65'' ; diam. l^'Wi 
near 65 Opbiuchus : a mass of stars very near each other. 

24. R.A. 270° 26'; dec. S. IS^" 26'; near end of the bow 
of Sagittarius in the Milky Way : great nebulosity coii^ 
taining several stars; the light is divided into several parts. 

25. R.A. 274'' 25' ; dec. S. lO"" 6' ; diam. W ; near.pie- 
ceding, near 21 Sagittarius : a mass of small stars. 

26. R. A. 278° 5' 22" ; dec. S. 9« 38' 14" ; diam. y ; nev 
n and o Antinous : a mass of small stars. 

27. R.A. 297° 21' 41" ; dec. N. 22° 4' ; diam. 4' ; near 
14 of the Fox : oval : it exhibited a mottled nebalosity to 
Sir W. Herschel. 

28. R.A. 272^ 29i^' : dec. S. 24 57' ; diam. 2' ; a degree 
> from X Sagittarius,: round, and resolved into stars by Sir 

W. Herschel. 

29. R.A. 303° 64i' ; dec. N. ^7® 12' ; below y Cygni : i 
mass of seven or eight small stars. 

30. R.A. 321<^ 46' ; dec. S. 24° 19' ; diam. 2' ; near 41 
Capricorn ; round, and resolved into stars by Sir W. |Ier- 
schel 

31. R. A. 7° 26i' ; dec. N. 39«> H' ; diam. 40' ; in Androm- 
eda's girdle : it resembles two cones of light joined at their 
base, which is 15' broad ; resolved into stars by Sir W. 
xierschel 

32. R.A. 7«> 27i' ; dec. N. 38® 45V ; diam. 2' ; below the 
preceding : round, without stars, <and with a faint light. 

33. R. A. 20° 9'; dec. N. 29° 32i' ; diam. 15'; below the 
head of the North Fish and the great Triangle : its light 
is uniform and whitish : it exhibited a mottled nebulosity to 
Sir W. Herschel. 

34. R. A. 36° 51V ; dec. N; 41° 39^' ; diam. 15' ; between 
Medusa's head and the left foot of Andromeda : a mass of 
small stars. 

35. R. A. 88° 40' ; dec. N. 24° 33V ; diam. 20' ; near ft and 
tf Castor : a mass of small stars near Castor's left foot. 

36. R.A. 80° ir 42" ; dec. N. 34° 8' 6" ; diam. 9'; near ^ 
Bootes : a mass of small stars. 

37. R.A. 84° 15' ; dec. N. 32° 12' ; near the preceding : a 
mass of small stars, with a nebulosity : resolved into stare 
by Sir W. Herschel. 

38. R.A. 78°10'; dec. N, 36° 12' ; near (t Amriga : a square 
mass of stars. 



U8T OP NSBULJB. 213 

98. RA. 3100 57/ . 4^ ]^ 470 115/. ^^^ 15' ; nen tha 
Swan's taii : « maw of amaU stars. 

40. R^. 182<> 46^'; dec. N. 59'' 34'; diam. I'' ; at the 
root of the Gieat Be«r*8 taii : two stars veiy near each 
other. 

41. R.A. 980 68'; dec. S. 20<> 33'; below Siriiis: a mass 
of small stars. 

43. R. A. 90° 69' 40" : dec. S. 6° 34' 6" ; diam. 6' ; between 
and c in Orion's sword : a beautiAil nebula containing 
seven small stars. 

43. R.A. SI*" 8'; dec. S. 6^ 36' 37" ; above the preceding : 
i star surrounded with nebulosity. 

44. R.A. !%»<* 60^' ; dec. S. SO^' 81^ ; between 7 and d 
Cancer : a mass of small stars. 

4ft. R.A. 63<>3r 4"; dec.N. 33<> 33^41"; thePleiades: % 
cluster of stars. 

46. R.A. IIS^* 47' 43" ; dee. S. W 19' ; between the Great 
Bog's head, tmd the hind feet of the Umcom : a mass of 
etais with a htUe nebulosity. 

47. R.A. 116<' 4'; dec. S. 14'' 60'; near the preceding: a 
mass of small etaiSc ^ 

48« R.A. ISO*" 36': dec. S. I*' 16' 43"; near ihe three 
stars at the root of Unicorn's tail : a mass of small stars. 

40. R.A. 184<' 36' 68"; dec. N. 90 16' 9" ; near p Viigo. 

60. R. A. 103<' 67i' ; dec. S. 7<> 67' 43" ; abore &eat 
Dog : a mass of small stars below Unicom*s right thigh. 

51. R. A 300<' 5' 48" ; dec. N. 48<' 34' 34" ; below ^^reat 
Bear, near the ear of the Northern Greyhound: double: the 
two atmo^heres, whose centres are 4' 36" distant, touch 
one another, and are bright in the middle ; the one'is Wint- 
er than the other: nsolm into stars by Sir W. HerscheL 

Oi R.A. 348'> m' ; dec. N. 60' 33" ; below d Cassiopeia: 
a mass of stars mixed with a nebulosity, according to Sir 
W, Herschel : this closter appears like % solid ball, consist- 
ing of small stars, quite compressed into One blaze of light, 
with a great number of loose ones sunounding it. 

58. R.A. 195<> 30i' ; dec. N. 19<> 33' 44" ; near 43 Bere- 
nice's hair : round, and resolved into stars by Sir W. Her- 
scheL 

54. R.A. 380<» 13'; dec. S. 30<'44' ; diam. 6' : in Sagittari- 
us : faint, and bright in the centre. 

56. R.A. 391^ 3P|^; dec. S. 31'' 36^; in Sasittarius: « 
white spot, resolved into stars by Sir W. Herschel. 
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66. R.A. 287'' ; dec. N. 29<» 48' ; near the Milky Way : 
faint, and resolved into stars by Sir W. Herschel. 

67. R.A. 281® 20'; dec. N. 320.46'; between^ and/? Ly- 
ra : roand, and consisting of a motded nebulosity. 

68. R.A. 136° 37i' ; dec. N. 13° 2' 42" ; in Virgo : very 
faint, without any star. 

69. R. A. 187° 41' 38" ; dec. N< 12'' 62i' ; near the preee- 
ding : very faint, without any star. 

60. R.A. 188° 7'; dec. N. 12° 46'; in Virgo: brighter than 
the two preceding. 

61. R.A 182° 41' ; dec. N. 6° 12' ; in Virgo : very faint. 

62. R.A. 251° 48i'; dec. S. 29° 45^'; in Scorpio: like a 
comef, with a brilliant centre surrounded with a faint light : 
resolved into stars by Sir W. Herschel. 

63. R.A. 196° 5i' ; dec. N. 43° 12^; in the Canes Vesa- 
tici : very faint. - 

64. R.A. 191° 27' 38"; dec. N. 22° 62^'; in Berenice*! 
hair: faint. 

65. R.A. 166° 51' ; dec. N. 14° Id'; in the Lion: faint, but 
resolved into stars by Sir W. Herschel. 

66. R.A. 167° 11"39"; dec. N. 14° 12' 21"; verynearlhe 

Preceding : very faint, but resolved into stazs by Sir W. 
lerschel. 

67. R.A. 129° 7' ; dec. N. 12° 36' 38" ; below the northern 
claw of the Crab : a mass of stars with nebuloaity. It is 
a cluster pretty much compressed, in which Sir. W. Her- 
schel has observed 200 stars at once with a power of 157. 
{See p. 163.) 

68. R.A. 186° 54^'; dec. S. 26° 30}'; diam. 2'; below the 
Crow : very faint. * 

69. RA. 274° 11' 46" ; dec. S. 329 31' 46" ; diam. 2' ; be- 
low the left arm of Sagittarius : faint, like the nucleus of 
a small comet. ^ 

70. R.A. 277° 13'; dec. S. 32° 31'; diam. ft; near the 
preceding, near four telescopic stars. 

71. RA. 295° 69' 9" ; dec. N. 18° 13"; diam. 8' 30" ; be- 
tween y and d of the Arrow : very faint, and resolved into 
stars by Sir W. Herschel. 

72. R.A. 310° 20' 49" ; dec. S. 13° 20' 61" ; diam. r ; 
above the tail of Capricorn : faint, but resolved into stars 
by Sir W. Herschel. 

73. RA. 311° 43'; dec. S. 13° 28' 40"; near the precs 
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ding I three or four small Btars, contaimng a little nebulos- 

74. R.A. 31<> 14' ; dec. N. 14<> 39' 35'' ; near tf in the string 
that connects the Fishes': very faint, bat resolved into stars 
by Sir W. Herschel. 

76. R.A. .898° 17' 24"; deci S. 22° 32' 23" ; between Sa- 
gittarius and the head of Capricorn : composed of small 
stars with nebulosity. The astronomer Mechain makes it 
only nebulous. 

76. R.A. 22° 10' 47" ; dec. N. 60° 28' 48" ; diam. 2' ; in 
Andromeda's right foot: composed of small stars with neb- 
ulosity, small and faint. 

77. R. A. 37'> 52V ; dec. S. 57' 43" ; in the Whale : a mass 
of stars containing nebulosity. 

78. R.A. 83° 53 V ; dec. S. 1' 23" ; diam. 3' ; in Orion : a 
mass of stars v%ith two bright nuclei, surrounded with a 
nebulosity. 

79. R.A. 78° 49' ; dec. S. 24° 43" ; below the Hare : sfine 
nebula, brieht in the centre, and a little diffused, resolved 
into a mottled nebulosity by Sir W. Herschel. 

80. R.A. 241° ; dec. S. 22° ^5' ; diam. 2' ; between g and 
d Scorpio : round, and bright in the centre, like a comet. 

81. R.A. 144° 2r 44" ; dec. N. 70° 7' 24" ; near the ear 
of the Great Bear : a little oval, bright in the centre, and 
exhibiting a mottled nebulosity to Sir W. Herschel. 

82. R.A. 144° 29' 22" ; dec. N. 70° 44' 27" ; near the pre- 
ceding : faint and elongated, with a telescopic star at its 
extremity : it showed a mottled nebulosity to Sir W. Her- 
schel. 

88. R.A. 201° 8'; dec. S. 28° 42V; near the head of the 
Centaur : very faint. 

84. R.A. 183° 30V ; dec. N. 14° 7' ; in Virgo : bright in 
the centre, and surrounded with nebulosity. 

85. R. A. 183° 35' 21" ; dec. N. 19° 24V ; above and near 
Spica : very faint. 

86. R. A. 183° 46' 21" ; dec. N. 14° 10' ; in Virgo : the 
same as No. 84, and near ii. 

87. R.A. 184° 66' ; dec. N. 13° 38' ; in Virgo : as luminous 
as the preceding. 

88. R.A. 186° 16' ; dec. N. 15° 38' ; in Virgo : very faint, 
and like No. 58. 

89. R.A. 186° 9' 36"; dec. N. 130 46' 49"; near No. 87: 
very ftiat. 
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90. R.A. ]86<> sr ; dec. N. U^ 88' ; in Tirgo : retf hkA. 

91. R.A. ISe^" 37' ; dec. N. W 57' ; abore the preceding 
fointer than the preceding. 

93. R.A. 257<> 38'; dee. N. 43° S3'; diam. 6'; between 
the knee and left Ic^ of Hercules : a beantifui nebola, 
bright in the centre, and surrounded with great nebnloeity ; 
resolved into stars by Sir W. Herschel. 

93. R.A. 113° 48' 86" ; dec. S. 83° 19' 45"; diam. 8': be^ 
tween the Great Dog and the Ship : a mass of small stars. 

94. R. A. 190° 10' 46" ; dee. N. 48° 18' 43" ; diam. 3i' ; 
above Cor Caroli : bright in the centre, with a diffused neb- 
ulosity. 

96. R.A. 168° 8' 5"; dee, N. 13° 50' 31" ; in the Uaa, 
above / .* very faint. 

96. R.A. 168° 46|' ; dec. N. 1%^ 68'; near the preceding: 
fainter than the preceding. 

97. R.A. 166° 18' 40" ; dec. N. 66° 13^' ; diam. 3' ; nmr 
P Great Bear : very faint : anodier near it, and anoUier 
near v. 

98. R.A. 180° 50' 49" ; dec. N. 16° 8' 15r ; above die north 
wing of Virgo : very faint 

99. R.A. 181° 65' 19"; dec. N. 15° 37' ir'; on the north 
wing of Viigo : brighter than the preceding : between tw9 
stars of the seventh and eighth magnitude. 

100. R.A. 183° 69' 19" ; dec. N. 16° 69* 31" ; io &e cm of 
com of Virgo : brighter than No. 98. 

101. R.A. 306° 62'; dec. N. 65° 34' 85"; diam. T; be- 
tween the leh hand of Bootes and the tail of th« Orsal 
Bear : very faint : discovered by Mechain : mottled nebu- 
losity, according to Sir W. HeiBchel. 

103. Between o Bootes and i Draconis : T«iy ftint : die- 
covered by Mechain. 
103. Between e and d CasaiopeM : t masfl of staie. 
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CHAPTER Xni. 

PN THK ikBBR RATION OF TBI 8TAR8, 4ND ON THtIR FSOFKK 

XOtlONS. 

Thb aberration of the fixed stars is a small change of place, 
in the heavens which they seem to andergo^ and "by which 
they appear to describe, in the course of a year, an ellipeia 
or circle, the greatest diameter of which is iCbout forty seconds. 
This remarkable fact was dtscoTered, near the middle of the 
last century, by the celebrated Dr. Bradley, formerly Regius 
Professor of Astronomy at Greenwich. 

In Chapter lY., when describing the mode of finding, the 
parallazes of the fixed stars, I have given a brief detail of the 
circumstances which led to this discovery, and the observationa 
from which the aberration of the stars was deduced. Before 
perusing the following illustrations of this subject, it may not 
be improper for the reader to reperuse what was there stated 
in reference to this point, particularly the illustration of this 
phenomenon given in the description of Fig. 7 (p. 62). 
It is thete stated that Dr., Bradley and his friend Mr. Moly* 
neux were very much perplexed at the result of their obser* 
vations ; since, instead of observing a motion indicating an 
annual parallax, they found a result directly opposite to wjiat 
they expected. Many theories and conjectures were proposed 
to solve the appearances, but nothing satisfactory was elicited, 
tin one day, when Dr. Bradley was enjoying the amusement 
of sailing about on the Thames, he observed that every time 
the boat tacked, the direction of^ the wind, estimated by the 
direction of the vane, seemed to change. This immediately 
suggested to him the cause of the phenomenon which had so 
mudi perplexed him, and he ultimately found it to be an op- 
tical illusion, occasioned by a combination of the motion of 
Hght with the motion of his telescope while observing the polar 
stars ; a discovery of no inconsiderable importance, and which 
will immortalize the name of this sagacious and indefatigable 
astronomer. He perceived that, if light is propagated in time, 
the apparent place of a fixed object will not be the same when 
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the eye is at rest* as when it is movinff in any other direction 
than that of the line passing ^hroiigh me eye and the object ; 
and that, when the eye is moving in different directions, the 
apparent place of the object will be different. 

We see an object in consequence of the rays of light pro- 
ceeding from it striking our eyes, and we see the place of the 
object in Uu -directum in which they proceed. If light be in 
motion and the eye at rest, the object will appear in its real 
place, f»rovided no refracting medium intervene ; but if the 
eye be in motion, and ^^ motion in a different direction from 
that of the rays of light, the object will not be seen in its true 
position. Let us suppose the earth in its circuit round the 
sun just arrived opposite to a. fixed star, which sends off rays 
perpendicularly to the direction of the earth's motion. The 
eye of the spectator meets the ray, and, as he perceives not 
his own motion, he supposes the light to be moving in a dif- 
ferent direction ; as when we. sail along a winding river, cer-^ 
tain objects on the banks appear to pass by us in different di- 
rections. The eye misses the perpendicular ray, but meets 
an oblique one, and thence receives the impression of the 
light in the direction which results frond this compound mo- 
tion ; namely, in the diagonal of a parallelogram, the sides of 
which represent the real motion of light. The spectator sees 
the star in its true place only when he is approaching it or re- 
ceding from- it in a straight line. When moving in any other 
direction, the star appears a little in advance of its trae posi- 
tion ; and these apparent changes in the situation of the heav- 
enly bodies, occasioned by the annual motion of the earth, are 
distinguished by the aberration of light. They are common, 
to a certain extent, to all the celestial orbs, and are only more 
perceptible and striking in the case of the fixed stars. In 
consequence of this aberration during the revolution of the 
earth round the sun, the stars appear, according as they are 
situated in the plane of the ecliptic, or in its poles, or some- 
where between them, in the first case, to deviate in a straight 
line to the right or left of their true place ; in the second, to 
describe a circle, or something nearly approximating to it ; 
and in the thiid, an ellipse about that point which observatioa 
determines to be their real situation. 

This subject requires a little denee of attention in order to 
a clear understanding of it. Perhaps the following illustra- 
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tions may in somo measure render it plain to the general 
reader. 

Suppose A B, in the following figure, to represent a part of 
the orbit of the earth, and C B & ray of light descending from 
a star upon the earth's orbit, A B; if the eye, be at rest at B, 
the object will appear in the direction B C ; but if the eye be 
moving from A towards B, and light be propagated with a 
velocity thaMs to the velocity of the eye (or of the earth's mo-. 
tion) as C Bio B A, that particle of it by which the object 

Flg.74. 




will be discerned when the eye comes to B will be at C when 
the eye is at il ; the star, therefore, will appear in the direc- 
tion il C ; and as the earth moves through the equal parts of 
ite orbit, A H, H I^ J K^ &.c., the light coming from the star 
will move through the equal divisions C dy d Ct ef, fgy g B, 
and the star will appear successively in the directions H h I 
S, JT 3, It 4y B 5, which are parallel to A C; so that when 



220 ABSRRATION OP LIGHT ILLUBTRATID4 

the eye comet to Jl,.the object wiU be aeen in the dizection 

The followinff is en explanation of this phenomenon as 
given by Sir John Henehel. Suppoee a ahower of rain to 
toll perpendicularly in a dead calm ; a person exposed to the 
shower, who should stand quite still and uprigl^t, would receive 
the drops on bis hat, which would thus shelter him ; but if 
he ran forward Hn any direction they would strike him in the 
face. The efl^t would be the same as if he remained still* 
and a wind should arise of the same velocity and drift them 




aininst him. Suppose a ball to fall from a pomt -A (fig. 75) 
above a horizontal line E F, and that at B were plac^ to re- 
ceive it the open mouth of an mclined hollow tube i* Q ; U 
the tube were held immovable, the ball would strike on lU 
lower side ; but if the tube were carried forward m the diree- 
tion E Fwith a velocity properly adjusted at every mstant to 
that of the ball, whiU preserving it$ tnclmation to **< *^<?H 
80 that when the ball, in its natural descent reaoM, C, tbe 
tube should have been carried into the position RS Aim tY* 
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ident that thd ball would, throuffbottt its whole descent^ be 
found m the axis of the tube ; ana a spectator, refening to tho 
ttt|[>6 the motion of the ball, and carried along with the formez 
unconscious of its motion, would fancy that the ball had been 
moving in the inclined direction R Sof the tube's axis. Our 
eyes and telescopes are such tubes. The earth is moving 
through space with a velocity of nineteen miles per second in 
an elliptic path round the sun, and is therefore changing the 
direction of its motion at every instant. Light travels with a 
velocity of 192,000 miles per second, which, although much 
greater than that of the earth, is yet not infinitely so. Time 
18 occupied by it in traversing any space, and in that time the 
earth describes a space which is to the former as 19 to 192,000, 
or as the tangent of 20".5 to radius. Suppose, now, APS 
to represent » ray of light from a star at A, and let the tube, 
P Q, be that of a telescope so incUned forward that the focus 
formed by its object-glass shall be received upon its cross wire, 
It is evident, from what has been said, that the inclination of 
the tube must be such as to to make P S : S Q : : velocity 
of light : velocity of the earth : : tangent 20^^' : 1 ; and there- 
fore the angle S P Qt ot P S Rfhy which the axis of the 
telescope must deviate from the trae direction of the star, must 
be20r. 

The aberration of the stars has also been illustrated by the 
direction in which a gunner points his gun at a bird on the 
winff. Instead of levelling it exactly at the bird, he directs 
it a little before the bird in the path of its fli£[ht, and so much 
the more in proportion as the night of the bird is more rapid 
compared with that of the shot. It may likewise be explain- 
ed by supposing a person to be walking in a shower of rain 
with a narrow tube in his hand, in which case it is evident 
that the tube must have a certain inclination, so that a drop of 
rain which enters at the top may fall freely through it without 
touching its sides ; which inclination must be greater or less 
according to the velocity of the drops with respect to the tube. 

From the discovery of the aberration of the stars, the follow- 
ing conclusions, among others, have been deduced : 1. That 
the small apparent motions which the fixed stars have about 
their real places arises from the proportion which the velocity 
of the earth's motion in its orbit bears to that of iiffht. Thw 
proportion is found to be as 1 to 10,310 ; or, in oUier words, 
li§^t movoe with a velocity ten tKoiimQd thtee hondzed and 
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ten times greater than that of the earth in Hi annual coimd 
nrand the sun.* S. From this discoTerj it is proved that tkc 
velocity of Ught it uniform and the same, whether aa emitted 
OTiginally from the sun and stars, or reflected from the planets. 
The velocity of the earth in its orbit is about .68,tMX) miles an 
hour ; consequently, the motion^ of light in the same time is 
701,080,000, or a little more than seven hundred milUons, 
which gives about eight minutes and eight seconds as the time 
it will take in passing from the son to the earth, t This is 
about the same rate of the motion of light as first determined 
by Roemer from the eclipses of Jupiter's satellites.; so that 
the two discoveries mutually harmonize and confinn each 
other, and prove to a demonstration the progressive motion of 
light, and that its rate of motion is the same whether as emar- 
nating from the sun, reflected from the sstellites of Jupiter, 
or descending from the stars. 3. The aberration of light af- 
fects the apparent right ascensions and declinations of all the 
stars. Its effect on each particular star is to make it appa- 
rently describe a small ellipse in the heavens, havinff for its 
centre the point in which tne star would be seen if 3ie earth 
were at rest. Hence, in all very nice calculations and deter- 
minations of the positions of the stars, allowance must be 
made for the effects produced by aberration. 4. The aberration 
of light affords a tentihle and direct jroof of the motion of tha 
earth in its orbit round the sun. If the earth were not in mo- 
tion, no such effect as that of the aberration of the stars could 
take place. If the earth were at rest, rays from a star would 
pass along the axis of a telescope directed to it ; but were it 
set in motion with its present velocity, these rays would strike 
sffainst the side of the tube, and it would be necessary to in- 
cline the telescope a little in order to see the star. The an- 
gle contamed between the axis of the telescope and a line 

* This !i tbe proportion of radius to the tangsnt of twenty seoonds sodl 
a half, which is ths gmisst apparent disiriacement of the star oamed by 
aberration, and the radios of the circle described by the star roand its 
nal plaoe in the coarse of a year. 

t Thia ie fbund by multiplying TO,Sia^the number of times thst the 
tsloeity of light exceeds that of the earth, by 68,000= tbe rate of the earth% 
motion in an hour ; the product is 701,080,000. Thia product, divided by 
•0, givea tbe rate of motion in a minate» 11,684,606. Divide 05.000,000; 
tbe distance of the mm fhmi the eanh, by this last number, and tbeque- 
tient will fflve eight minmes and nearly eight weDods as tbs tins Uglil 
slMiM MM in pMSlng fine the san to the sartlL 
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HHWt Co thd trae plaee of tfaft •!«) w jutt what wd eill its 
aietroHoHi which could not take plac* if the earth were not 
in motion. That the earth is a planetary body, moving through 
the depths of space along with the other planets of our systim, 
can be proved by numerous considerations ; but the fact of 
the aberration of the stars exhibits this motion to our sensei 
as clearly as if from a fixed point in the firmament we actual* 
ly beheld it pursuing its courso through the ethereal regions ( 
BO that the planetary nature of our globe» and the truth of tho 
Gopemican system, are no longer to be considered as mero 
hypotheses, but as facts susceptible of the strictest demon* 
etration. 

^ Qnthe Proper MoHotuf of the Stan. 

To the eye of a common observer, all the stars and oonstella* 
tions in the heavens appear to preserve the same relative dis- 
tances from each other ; and even astronomers, not more than 
two centuries ago, could perceive no separate motions or vari* 
ations in the positions of these distant orbs. From this cir* 
cumstance they were denominated Jited atavBy to distinguish 
them 'from the planets ^ which were observed to shift their po* 
sitions, and to move through different parts of the heavens* 
After the telescope was invented and applied to astronomical 
instruments, astronomers began to suspect that some of the 
stars had a slight degree of proper motion or change in theit 
relative position ; but it was a considerable time before such 
motions could be distinctly ascertained. These motions first 
began to be observed by Dr. Halley, and afterward by Lem* 
onnier and Cassini, and were completely confirmed by Tobias 
Mayer, who compared the places of eighty stars as determined 
by Roemer with his own observations, and found that th« 
greater part of them had a proper motion. He likewise sug« 
gested tnat the change of place he had observed among these 
stars might arise from a progressive motion of the sun to* 
wards one quarter of the heavens. La Lande deduced a aim'* 
liar opinion ftom the rotatory motion pf the sun, by supposins^ 
that the same mechanical force which gave it a motion round 
its axis would also displace its centre, and give it a motion of 
translation in absolute space. Gf the same opinion was Sir 
W. Herschel, and he attempted, by a comparison of the prop- 
er motions of all the stars that had been ascertained, to deter- 
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mine the point of the faeavent towards which the motion of the 
0un was directed, which he supposed was that occupied by 
the star Zeta Herculis. 

If the sun really have a motion in absolute space directed 
towards any particular quarter of the heavens, it is obvious 
that the stars in that quarter must appear to recede from each 
other, while those in the opposite region, which .the sun is 
leaving behind, must seem gradually to approach, in the same 
manner as when we walk tmrough a forest, the ranges of trees 
to which we advance are constantly widening in their appa- 
rent distance from each other, while the distance of those we 
leave behind is gradually contracting. It does not, however, 
appear, from the most recent observations, that the direction 
in which the son or planetary system is moving is yet deter- 
mined, although it is admitted that our system has a motion 
in space, and that the apparent proper motions of some of the 
stars fnay be the result of our being carried in a certain di- 
zection through absolute space by this motion.- Such a mo- 
tion, and even the direction of it, miffht be detected by such 
sidereal observations as those to which we allude, if we knew 
accurately the apparent proper motions of those bodies, and 
that they were independent of any general moUons common 
to all the stars ; but in the present stage of sidereal observa- 
tion, it seems to be the general opinion of the most eminent 
astronomers, that no sufficient data are yet afforded for dedu- 
cing definite conclusions on this subject. 

The following table contains a few specimens of the annual 
proper motions of the stara in right ascension and declination, 
m seconds and decimals of a second, selected from the obser- 
vations of Dr. Maskelyne. The first column contains the 
name of the star ; the second its magnitude ; the third its 
annual proper motion in right ascension ; and the fourth its 
motion m declination. 

In the following table, the sign -|- prefixed to the annual va- 
riation of right ascension indicates that the variation is to be 
added to, aiS the sign — that it is to be siibtracUd from, the 
ri^ht ascension, to obtain the true place of the object at any 
given time. 
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Namca 
of the Sun. 



Capella 

Strius 

Castor, k , 

Procyon ...... 

Pollux 

fi iMouim 

^Virginia .... 
Arcturua ..•*. 

Altair 

a Lyre 

AntaPM •••... 



liibgaitadt* 



1 
1 
1 

1.8 
9 

1.3 
S 
1 

IJ 
1 
1 



Aanual Mfttion 
Id a. A. 



SMOodi. 

+0.21 
—0.43 
—015 
—0.80 
-0.74 
-0.tt7 
+0.74 
—1.86 
+0.48 
+0.38 
0.00 



ADBual Motioa 
in Dec 



Scoondak 

+0.44 N. 
+1.04 8. 
+0.44S. 
+0.95 S. 

COO 
+0.07 S. 
+0.94 9. 
+1.73 S. 
-054N. 
-Ol27N. 
— 0.20N. 



It is found that not only amon^ single, but even amonff 
iouble stars, such motions exist. While revolving round each 
other in the manner formerly described, they are at the same 
time carried forward through space with a progressive motion 
common to both, and without sensibly altenns their distance* 
from each other. One of the most remarkable of these is the 
double star 61 Cygni, formerly described, whoe^ annual pttal«< 
Ux and distance mfessor Bessel appears to have lately de- 
termined.* The two stars of which it is composed are nearly 
equal in apparent size, and they have remained constantly at 
the same uistance of 15 seconds for at least fif^y-seven years 
past, or since their positions began to be accurately observed. 
The annual proper motion of these two stars is found to be, 
according to Bessel, 5'^ 123 ; which is tl>e greatest annual 
proper motion of any of the stars which has yet been discov- 
ered ; consequently, daring the period now mentioned, they 
must have shifted their jocal ^tuation in the heavens by • 
■pace equal to 4 minutes 62 seconds ; that is, a space equal 
to more than one seventh of the apparent diameter of the 
moon. Such a change of place in bodies so immensely dis- 
tant as 62,000,000,000,000 of miles indicates a prodigious 
rapidity of motion. " The relative motion of these stars and 
the sun,*' says Bessel, "must be considerably more than 
aixteent semi-diameters of the earth's orbit ;" that is, 
1,652,000,000 of miles. They must therefore move at the 
rate of four millions two hundred and fifty>two thousand miles 
a day, and one hundred and seventy<-seven thousand milee 



* 8m ebap. iv., p. 65, dee. 
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erery hour ; which is 68|000 miles an hour greater than the 
Telocity of Mercury, which is the swiftest moving body in the 
planetary system. Here, then, we have a system of bodiea 
of immense size moving with amazine velocity in different di- 
rections; for as these stars are douotless suns, and, conse- 
quently, have a system of planets revolving round each, the 
planets must move round the sun to which they more imme- 
diately belong, and likewise round the other sun, or their com- 
mon centre of gravity, and at the same time they are carried 
forward to some distant region with the velocity now stated. 
Among single stars, that which is marked jjl Cassiopeia, 
one of the smaller stars in that constellation, is remarked as 
having the greatest proper motion of any yet ascertained. The 
amount of its annual motion is estimated at 3} seconds, which 
in the course of a century will amount to 6 minutes 15 sec- 
onds, a space in the heavens equal to one fifth of the apparent 
diameter of the moon. . If this star be reckoned at the same 
distance from the earth as the double star 61 Cy^i, the ve- 
locity of its motion every day will be 3,112,000 miles ; every 
hour, 130,000 ; and every minute, 2160. The annual proper 
motion of Arcturus, in declination, is 1''.72, which is nearly 
one half the motion of ^ Cassiopeia ; and a great many others 
are found by observation to be constantly progressing through 
the heavens by annual intervals of different deffrees in extent, 
but generally smaller than those stated above. jThese changes 
of position in the stars cannot be perceived by the naked eye, 
and are consequently imperceptible to commoil observers; 
and even with the most accurate astronomical instruments 
some of them cannot be determined until after a lapse of 
Tears. Such motions give us reason to conclude that all the 
bodies in the universe are in perpetual motion, and many of 
them acted upon by separate forces, which cany them in dif- 
ferent directions ; and although some of these motions appear 
little more than just perceptible at the immense distance at 
which we are placed from them, yet it is probable that even 
the slowest motion of any of the stars is not less than at the 
rate of several thousands of miles every hour, indicating the 
operation of forces incomprehensible by the human min£ 
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CHAPTER XIV. 

on THB DESTINATION OF THB 8TAB8 ; OB, THB DBSIONI 
TRBT ABB INTBNDBD TO 8UB8BBTE IN THB 8Y8TBM Or 
THB UNITEBSB. 

Fob nuiny aces during the infancy of astronomy, the stan 
were considered chiefly as an appendage to the world in which 
we dwell. The crystalline sphere in which they were sup- 
posed to be fixed was regarded as only the canopy of man's 
teirestrial habitation, and the orbs with which it is diversified 
as so many brilliant spangles to adorn it, and to diffuse a few 
fflimmering rays to cheer the darkness of the night. This ce- 
lestial arch, in which the sun and moon are also placed, was 
supposed to revolve around us every twenty-four hours, pro- 
docmg an alternate succession of light and of darkness, while 
the earth, as the centre of the universe, was considered as 
remaining in a state of perpetual quiescence. Above the vis- 
ible heavens, where the stars are placed, nothing was sup- 
posed to exist but the throne of the Almighty and the abodes 
of the blessed ; and such are still the contracted views of the 
majority of the inhabitants of our globe, respecting that im- 
mense and glorious firmament with which we are surrounded. 

It is true, indeed, that the stars, in a certain subordinate 
Sense, were intended for the benefit of man'; for we actually 
derive many advantages from their apparent motions and in- 
fluence. They present to our view a scene of beauty and 
magnificence which enchants the eye and gratifies the imagi- 
nation, and tends to raise the soul above grovelling pursuits 
and terrestrial vanities. They cheer the shades of midnight, 
and enable us to prosecute our journeys after the sun has left 
our hemisphere ; without the influence of whose light our 
winter evenings would h6 surrounded in impenetrable darkness, 
and not an object around us could be distinguished. In the 
absence of the moon aU would be dark, as was chaos before 
light was formed to illuminate creation. Were the light of 
the starry orbs extinguished, instead of the grand and Mauti- 
lied aspect now presented from above the firmament would ap- 
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pear only like an immense blank or a boundless desert, wbere 
nothing would be seen to stimulate human inquiry or to dieplay^ 
the attributes of the Creator. Those orbs are likewise oi es- 
sential service in different departments of human life ; they 
serve as guides to the traveller when journeying through vast 
and unfrequented deserts, and to the mariner when conductinff 
his vessel from one country to another through the wide ana 
pathless ocean. The Pole-star, on account of its iq>parently 
fixed position, has in every age been viewed with solicitous 
attention by the navigator : and before the invention of the 
oompass it was his principal guide to direct his bark to the 
desired haven. In snort, by means of the stars we have been 
enabled %o determine the exact length of the ilay and of the 
year, the various subdivisions of time, the commencement and 
termination of the seasons, the circumference of the globe, the 
density of its materials, and the relative positions of places oa 
every part of its surface ; all which advantages it becomes 
man duly to appreciate, and with a grateful heart to adore the 
wisdom and goodness of Him '* who made the sun to rule the 
day, and the moon and stars to rule the night," and who has 
rendered all his arrangements subservient to the happiness of 
his intelliffent offspring. 

But, although the stars are of essential benefit to the inhabi- 
tants of our gfobe, yet we ought not for a moment to imagine 
that this was the chief and wtimate end for which they were 
brought into existence. We know that they are bodies of im- 
mense size, the least of them many thousands of times larger 
than our globe. But such a number of magnificent globes 
were not necessary in order to shed a few gUmmering rays 
upon the earth ; since the creation of an additional moon 
would diffuse far more light over our world thin that which 
descends to the earth from all the visible stars in the firma* 
ment. And we know that the Creator does nothing in vain. 
It is the characteristic of infinite wisdom to proportionate 
means to the end intended to be accomplished ; hoi in this 
case there would be no proportion between the means and ths 
end ; between creating a thousand globes of light of incalcu- 
lable magnitude, and wedding a few glimmering lays to alle- 
viate the darkness of midnight ; and therefore this cannot be 
supposed the chief end of ttieir creation, without impeaching 
the wisdom and intelligence of Him ** who stretched out the 
heavens by his understanding." Besides, whatever might be 
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Mid in leference to the stars visible to the unassisted eye, it 
is impossitrfe for a moment' to conceive that those thousands, 
and tens of thousands, and milhons of stars, which are only 
yisible through the most powerful telescopes, and whose light 
had never yet reached our globe, could have been created 
merely for the use of the inhabitants of this earth. Such a 
supposition must be for ever discarded by every one who 
would entertain an honourable and consistent idea of the opei^ 
ations of infinite wisdom. 

What, then^ it may be asked, is the chief and ultimate des« 
tioatioH of those magnificent globes ? We may answer in 
genera! terms, that it is a destination corresponding to the 
magnitude and grandeur, and the intrinsic splendour of those 
distant bodies. It is the characteristic of every wise artisi 
and\ architect, that he electa the most proper means to accom- 
plish the end intended, and proportionates every part of a m^ 
chine or edifice to all the other paYts, so as to produce a har- 
mony, and unity of design. A philosophical instrument'map 
ker, for example, in constructing an orrery, does not make 
wheels of a hundred yarda in diameter for carrymg balls of 
less than an inch in diameter round a circle of only six feet in 
circumference ; nor does a watchmaker employ two hundred 
wheels and pinions in the construction of a timepiece when 
less than a dozen may suffice ; nor does an architect make 
the portico of an edifice five hundred times larger than the 
whole structure. Were any individual to act in mis manner, 
be wouki at once be denounced as utterly destitute of wisdom* 
and viewed as a fool or a maniac. Now we are to consider the 
' Almi|^ty, in all his arrangementa throughout the universe, ae 
acting on the same general principle which directs a wise and 
faitelligent artist in all his plans and operations ; for wisdom 
is an essential attribute of the Divinity, and all his works, 
when mmufoly inspected, must necesssrily displ^ this peiw 
fisetion to intelligent minds. To suppose otherwise, to ima- 
gine for a moment either that he bui not proportionated one 
part of the universe to another, or that the greater part of it 
was created for no use at all, would be the height of nroftnity 
and impiety, and wouklrob the eternal Majesty of Htoven it 
one of the most distinguishing attributes ofhis nature. Bear- 
ing this principle in mind, we are necessarily led to the con- 
clusion-— a conclusion as certain as any matliematieal demon- 
stmtMNi— namely, that the benefit of the inhabitaiite of owr 

U 
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globe was not the chief or ultimate design for which the stan 
were created, but that the Beity had a higher and more expan- 
sive design to accomplish in their formation. We do not pre- 
tend to fathom all the subordinate designs the Creator may 
have had in his view in the creation of the stars, or of any 
other object ; but, as he has endowed us with rational faculties 
for the investigation of his works, it is evident that he intend- 
ed we should be able to discover some of the main and lead- 
ing designs which he intended to accomplish in the formation 
of the great bodies of the universe. 

We therefore maintain, that one of the grand and leading 
designs of the creation of the stars was, that they should serve 
as suns to give light to other worlds and systems with which 
they are more immediately connected. This proposition I 
have all along taken for granted in the preceding pages, and 
ahall now adduce a few arguments to elucidate and support it. 

1. They all shine by their own native light. This is the 
peculiar characteristic of a sun in distinction from the planeta- 
ry globes, which all shine with reflected light, derived from the 
Itiminous centre around which they revolve. The immense 
distance at which the nearest stars are placed from our globe 
is a clear proof that they shine, not with borrowed, but with 
inherent splendour ; for reflected light from such a distance 
would be entirely dissipated ere it could reach our eyes. This 
likewise appears from actual observation, and from a compar- 
ison of the brilliancy of the fixed stars with that of .tlMJ plan- 
ets, in which there is found a striking difference. Mercury 
and Venus are the two planets which revolve in the immedi- 
ate neighbourhood of the sun, and, consequently, derive from 
him a greater nortion of light than any of the other planets ; 
yet it IS found that the lustre of the star Srriusj and even 
that of Capella, is much more brilliant than that of either 
Mercury or Venus ; and it is demonstrably certain, that both 
these stars are situated beyond the orbit of Uranus ; and there- 
fore, if they derived their light from the sun, they behooved to 
be incomparably more obscure than any of the planets. The 
lustre ana brilliancy which the fixed stars exhibit when viewed 
with telescopes of laj^e apertures and powers is exceedingly 
striking. Sir W. Herschd seldom looked at the larger stars 
through his forty-feet telescope, because their blaze was inju- 
rious to his si^t. At one time, after sweeping a portion of 
the heavens with that instrument, he tells us that ^* toe appear- 
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ance of Sirius annoqnced itself at a great distance like the 
dawn of the morning, and came on hy degrees, increasing in 
brightness, till this brilliant star at last entered the field of the 
telescope with all the splendour of the rising sun, and forced 
me to take my eye from the beautiful sight." 7hese and oth- 
er circumstances clearly show that the stars are endued with 
native splendour, and are not dependant on any other lumina- 
ries for the brilliancy they display, and, consequently, are fit- 
ted to act as suns for the illumination of opaque globes with 
which they are more immediately coitnected. 

2. They are placed at an immense distance from our earth 
lOid frQm one another, and, consequently, it is impossible that 
they could derive their lustrfe from our sun ; for the sun, in 
bis present situation, could afford them no more light than a 
single star transmits to our globe ; and to some of the more 
distant stars his rays would be altogether invisible. And if 
the sun cannot be supposed to enlighten any of those orbs 
from the distance at which he is placed, there is no other body 
known to us from whence their light may be derived, if they 
do not shine with their own native splendour. 

3. They art bodies of immense magnitude. We have al- 
ready shown, botlrfrom mathematical considerations and pop- 
ular illustrations, that the stars are unquestionably at a very 
great distance from our globe, a distance which is almost in- 
comprehensible. (Chapter IV.) Their bulk must therefore 
be very great. If they were no larger than the globe on 
which we live, they would be altogether invisible, even al- 
though they shine with their own native light. Few of them 
can be considered as much less than our sun, and the greater 
number are in all probability much larger ; they are therefore 
fitted, by their enormous size and their consequent attractive 
power, to be the centres of systems of planetary worlds, and 
to diffuse around them to an immense distance a splendid il- 
lumination. But it would be absurd to suppose that such a 
number of vast luminous globes, placed at such immense dis- 
tances ^m each other, and from the earth, could have been 
created solely for the benefit of the inhabitants of our world ; 
for it would argue a want of wisdom in not proportioning mean's 
to ends ; since a single star of the one thousandth part of its 
present bulk, placed within a million of miles of the earth, 
would afford us far morte light than all the stars put together. 

4. Were we removed to the distance only of the nearest 



232 STARS ARE BOBIBS OF IKHRNSB 8IZB. 

• 

■tan, our ran would appear no laiger than one of tboee twink* 
ling orbs, and from some of them he would disappev alto- 
geuier ; at most, he would appear only as one of the small 
stars which deck the firmament, and probably one only of the 
fifth or aizth n^nitude ; consequently, all the planets of our 
system would entirely disappear. Even Jupiter and Saturn, 
though each of*them is a thousand times larger thim the 
earthy would be quite invisible, by reason of their comparative 
smallness and their shining only by reflected light The sys- 
tem to which we belong cannot therefore be supposed to have 
any immecUaU connexion even with the nearest stars ; and 
these stars must be considered as having appropriate pur* 
poses to fulfil in their own inunediate sphere. 

5. The stars, in point of number, size, and splendour, 
eonsUtute almost the whole umverss, at least so far as it has 
been unfolded to our view. The bodies which compose the 
planetaiy system contain a mass of solid matter about 2480 
times larger than that of the earth, and the sun is about 600 
times greater than the whole of them taken together. But 
this system, ^at as it appears in the eyes of mortab, is but 
•a a diminutive ball, or even as a mere point, when com- 
pared with the myriads of stars which the firmament displays, 
and which the telescope has brought to view. These innu« 
merable globes of light were creat^ for %ise ; to subserve im- 
portai)t purposes in the plan of the Divine administration. 
They were not launched through the space of infinity at ran* 
dom, merely to display the energies of Omnipotence, and to 
light up the wilds of immensity with a useless splendour. 
Such a supposition would be derogatory to the attributes and 
eharacter of the All-wise Creator, and would distort all the 
views we ought to entertain of a Being possessed of infinite 
perfection. Those immense bodies must therefore be con- 
ceived as intended chiefly to difiuse their light and splendour 
over worlds with which they are more immediately connected, 
and for the ultimate design of communicating happiness in 
various forms to the different orders of beings with which 
they may be replenished. What other subordinate ends they 
may accomplish in the grand scheme of the universe, besides 
the advantages we derive from them, is beyond our province 
to determine. It is not improbable, however, that every star 
or system, whether single, binary, or ternary, may have a 
pubordinate end to serve to every other system, as forming 
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parts of one whol6 tinder the govemi^ent of Infinite Wisdom. 
As we derive advantages from these orbs, distant as they are, 
and as they diversify the celling of our earthly habitation with 
t splendid decoration, so they will likewise adorn the firma« 
ment of other systems, an4 display to the yiew of their in- 
habitants both the energies of Omnipotent Power and the 
manifold wisdom of God. 

6. Wt have some direct indictUions that the fixed stars are in 
reality suns. It forms no argument against the idea of the 
stars being the centres of syst^ems, that we may have hitherto 
been unable to detect any of their revolving planets ; for un- 
less such planets be far beyond the magnitude of those be- 
longing to oar system, and unless their surfaces be fitted ta 
reflect the rays of light with extraordinary brilliancy, we could 
not expect them to be visible at the remote distance at which 
we are placed, «ince the stars themselves appear only as shi- 
ning points. But certain phenomena which have been ob- 
served, chiefly within the last century, give indication of the 
solar naturJB of the fixed' stars. In the first place, there are 
phenomena which indicate that some of them at least, like our 
sun, have a rotation round their axes. In Chapter VII. we 
have given a brief view of the phenomena of variable stars. 
One of these, named Algols is found regularly to pass through 
a change of brightness from the second to the fourth magni- 
tude, and again to its original brightness, in two days and 
about twenty-one hours. The star p LyrsB passes through a 
perio^c variation, from the third to the fifth magnitude, in 
six days and nine hours. A star in Hercules yaries its lustre 
periodically, in the course of sixty days and six hours. A 
star in Sobieski*s shield changes from the fifth to the seventh 
or eighth magnitude, and returns to its greatest brightness in 
a period of sixty-two days. These and many other stars 
give pretty evident indications of a rotation round their axes^ 
Their periodic changes are exaot and regular ; and, in order 
to account for the j^enomena, we have only to suppose that 
one of their hemispheres is either covered with large dark 
spots, or is encompassed with a medium which prevents it 
from emitting so much light to our eyes as the other, and that 
each hemisphere is presented to our view in alternate succes- 
sion. Our sun, indeed, would not exhibit any sensible varia- 
tion of lustre at the distance of the stars, notwithstanding 
eome lazge spots on hii surface ; but we have no reason to 



834 nXMD 8TAEI An 8UN8. 

coDclade that the atan, althoBgb they are all laminous bodies, 
aze exactly alike in every part of their constitution, since Ta- 
riety appears to be a characteristic of all the arrangements in 
the universe. The darker hemisphere of the stars to which 
we allade may produce a change of illumination, which will 
form an agreeable vicissitude to the inhabitants of the worlds 
which roll around them« and which may produce an effect 
aomewhat analogous to that which is produced by the alter- 
nate shining of a white and a yellow sun, as in the case of 
some of the double stars (see p. 136-130). 

Again : there are stars whose periods of variable lustre are 
much longer than those now stated. Some of them pass 
through their periodic changes in 331 days, some in 494 days, 
and others not till after the lapse of eighteen yeara. Such 
changes, at least in spme instances, may be accounted for by 
the intervention of opaque revolving bodies, or planets, of a 
kige size, passing directly between our eye and the stars, 
WTOU revolving through that half of tiieir orbits which Uea 
next the earth. It is almost certain that either the one or the 
other of the circumstances now mentioned is the cause which 
produces the phenomena of variable stars, and in either case a 
strong presumption is afforded of the reality of other plane* 
tary systems. If rotution be the cause of the changes al** 
luded to, the analogy between our sun and the stars is almost 
verified, for the most eminent philosophers have always con* 
sidered that the rotation of an orb is necessarily connected 
both with motion in space and with the existence of revdvo 
ing planets. If such changes ariae from the interposition of 
opaque globes, as is highly probable in some of the cases we 
have stated, then we have direct evidence that the stars are 
in reality the centres of systems, and that their planets igre 
constructed on a scale of magnificence far surpassinff that of 
omr solar system (see Chapteir VII., p. 101-103). It is highly 
probable that both the causes to which we have now adverted 
operate in producing the phenomena of variable stars. Those 
whose periodic variations are the shortest may be produced 
bv rotation, and those in which years are requisite to accom- 
plish all the changes may arise firom the intervention of very 
large opaque reviving bodies. 

It has been surmisM by some astronomers that certain very 
small stars which accompany larger ones probably ahine by 
isflected light. Sir John Hei^cbeli » ^w yeais ago, wllsd 
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ilM tttentioii of astiDnomical oboervers to this point. . The 
•tan to which he has requested particular attention are such 
as the following : i Urse Majoris, 7 Hvdre, k GemiDorum, 
a 9 Cancri, a % Capricoini, and several others. Iota Vnm 
is a star of the third or fourth magnitude, in the fore foot of the 
Great Bear ; right ascension 81^ 46' 54", north declination 47<> 
6r 30''. Gamma HydrsB is a star of the fourth magnitude, 
about diirty-five degrees southeast from Regulus, and about 
thirty-nine degrees west by south from Spies Virginia ; right 
ascension U^^ 16' 57", south declination 16^ 42'. Kappa 
Geminorum is a star of the fourth magnitude, situated about 
three leagi^es and a half south of Polloz ; right ascension 7^ 
33' 38", north declination 34^ 49'. The star a 2 Capricoroi 
is of the third magnitude, about twenty-two degrees south by 
east of Altair, and about two degrees and a half north of /3 
Capricomi, dtc. It is to the very small and pointlike stars 
which accompany these that the attention is to be directed ; 
they are minute points of light, which can only be perceived 
by telescopes of considerable power. Some of these are sus- 
pected as shining with reflected light ; and, if this point could 
be ascertained, it would form a direct proof of planets circu* 
lating around stars and enlightened by their beams. We 
have reason to hope, from the increase of astronomical ob* 
servers, from the accuracy with which sidereal observations 
are now conducted, and from the improvements of which the 
telescope is still susceptible, that this interesting fact will ere 
long be determined by ocular demonstration ; and, when such 
a discovery shall have been made, the telescope, which has 
already disclosed so many wonders, will then have performed 
one of its most sublime and mighty achievements. 

In the mean time, we have no reason to entertain the least 
doubt that the stars are in reality suns and the distributors of 
light to other worlds, any more than we ought to doubt of the 
motion of the earth, because we have never, from a fixed point 
in the firmament, beheld it wheeling its rapid course through 
the ethereal spaces around the sun. Since the stars cannot, 
with the least show of reason, be supposed to have been cre- 
ated chiefly for the use of our globe, it is as certain as moral 
demonstration can make it, that they were principally intended 
to fulfil a higher and nobler purpose, and that this purpose has 
a respect to the accommodation and happiness ol intelligent 
•zifltence, either in the stan themselves or in worlds which 
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revoke aroand them ; for the Creator and Govembr of the 
uniyerse must be considered, in all his arrangements, as acting 
in perfect consistency with those perfections of his nature 
with which he is eternally and essentially invested. But to 
suppose the innumerable host of stars to be only so many vast 
insulatcfd globes, hung up to irradiate the void spaces of infin- 
itude, would be repugnant to all the conceptions which reason 
and revelation lead us to form of a Being of infinite perfection. 
If, then, the fixed stars are the centres of light ana influence 
to surrounding worlds, how immense must that empire be over 
which the moral government of the Almighty extends ! how 
expansive the range, and how diversified the order of plane- 
tai^ system^ ! how numerous, beyond calculation, the worlds 
which incessantly roll throughout the immensity of space! 
What countless legions of intellectual beings of every rank 
and capacity must crowd the boundless dominions of the 
King eternal, immortal, and invisible ! and how glorious and 
incomprehensible must He be whose word caused this vast 
iabric to stairt into existence, und who superintends every mo- 
ment the immensity of beings with which it is replenished ! 
In attempting to grasp such scenes the human mind is be- 
wildered and overwhelmed, and can only exclaim, " Gbbat 

AND MARVBLLODS ARE THY WORKS, LoBD GoD ALMIGHTY !** 

** SeesC tbon those orbs that namerdus roll above! 
Those lamps, that nightly greet thy visual powers 
Are each a bright capacious sun like ours. 
The telescopic tube will still descry 
Bfyriads behind that *scape the naked eye, 
And farther on a new discovery trace 
Through the deep regions of encompassed space. 
If each bright star so many suns are found. 
With planetary Systems circled round, 
What vast infinitude of worlds may grace, 
What beings people the stupendous space ? 
Whatever race possess the ethereal plain, 
What orbs they people, or what ranks maintain f 
Though the de^ secret Heaven conceal b^w, 
One truth of universal scope we know : 
Our nobler part, the same ethereal mind, 
Relates our earth to all their reasoning Und, 
One Deity, one sole creating cause, 
Our active oarss an4 joint devotion drawa," 
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CHAPTER XV. 

ON UNKNOWN CBLlSTlikL BODIES — ON MSTHORIO PHBNOMBNA 
—AND ON SHOOTINO STABS. 

Wb are not to imagine that, we have yot discOTored the 
greater part of the bodies which exist in those spaces whose 
range lies within the reach of our telescopes. All the discov- 
eries which have hitherto been made in the heavens have been 
owing to the ligfu emitted by veiy distant orbs hating been 
concentrated on the eye by the magnifying and 8pace-pene« 
tracing power of the telescope ; bat it is not improbable that 
there are namerous bodies within the circuit of the visible 
heavens which send forth no rays of light sasceptibte of being 
refncted or reflected to the eye by our finest instruments. 
Some of the laigeet bodies in the universe may either be 
opaque globes, or so slightly illuminated that no traces of their 
existence can ever be perceived from the region we now oc* 
cupy. The grater part, if not the whole, of the orbs which 
have been descried in the firmament, with the exception of the 
planets and comets of our system, are fflobes which shine with 
their own inherent lustre, without whicn their existence would 
have been to us for ever unknown. We are not warranted to 
eall in question the existence of any class of bodies merely 
beeaiise our Umited organs of perception and our situation in 
the universe prevent us from perceiving them. We have 
never yet beheld the planets which doubtless circulate around 
other suns, although there can be no question that such bodies 
really exist ; and there may be opaque globes of a aize incom- 
parably larger than either ]^anets or suns, which may serve aa 
the centres of certain systems, or for some other important 
porposes to us unknown ; for all that we have yet explored 
of the distant regions of creation is but the mere outskirts of 
that boundless empire which stretches out on every hand to- 
wards infinity. It is not unreasonable to believe that the num- 
ber of magnificent bodies imperceptible to our organs of vision 
may far exceed all that we have hitherto discovered either by 
the naked eye or the telescope, even within . the compasa cf 
Uiat region which Uet open to hoxnan inapection. 
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It has been remarked by La Place, that " a luminous star 
of the same density as the earth, and whose diameter should 
be two hundred and fifty times larger than that of the sun, 
would not, in consequence of its attraction, allow any of its 
rays to arrive at us.'* ** A star which, without being of this 
magnitude, should yet considerably surpass the sun, would 
perceptibly weaken the velocity of its light, and thus augment 
the extent of its aberration.'* It is therefore possible that the 
largest luminous bodies in the universe, if their internal struc- 
ture be composed of dense materials, would be invisible to us, 
in consequence of their great attractive power preventing their 
liffht from reaching the system to which we belong. In 
Chapter XII. I vhave given a brief view of the ideas enter- 
tained by Lambert respecting the arrangement of the universe 
into distinct systems of stars, which have a more immediate 
connexion with one another in consequence of the law of mu- 
tual gravitation, and whose views have been partly confirmed 
by the discoveries of Herschel. This illustrious mathemati- 
cian and astronomer endeavours to prove, by an induction of 
facts and reasonings, that, in order to the stability of those 
systems, it is necessary, on the principles of universal gravi- 
tation, that there be a large central body around which Sn the 
individuals which compose the system revolve. There is na 
necessity that such a central body should possess ori^nal or 
underived li^ht. The fixed stars do not stand in need of it ; 
and as for itself, if it require illumination, it will receive it 
from the suns that are more immediately adjacent. As to the 
magnitude of such a centre, Lambert estimates that the cen- 
tral body of the system to which we belong must have a di- 
ameter at least equal to the whole circumference of the orbit 
of Saturn. "The magnitude of those bodies," he says, 
"ought not to alarm us ; for, in the first place, we bhve no- 
thing to do with their bulk, but with their density or quantity 
of matter by which the law of gravitation is regulated. We 
have no idea of the density of matter that is not porous ; per- 
haps gold, the most dense of terrestrial substances, woula be 
found a mere sponge compared with such a central body. 
Besides, nothing is great or small in immensity ; and since 
on the wing of light we can traverse the vast regions of the 
heavens, matter and volumes ousht no longer to excite our 
astonishment. .Beginning with me satellites, even suns are 
but bodies of die first magnitude ; the centres of the fixed 
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Stan, of the fourth ; those of groups of systeads, of the fifth, 
and so of the rest." 

Lambert supposes that, sitice such bodies must be of ai^ 
enormous bulk, and illuminated, besides by one or more fixed 
stars, it might be possible, to perceive the one which belongs 
to our own system, either in whole or in part, with the help 
of the telescope ; that its apparent diameter may be very con- 
siderable ; that, however weak its reflected light, it may not 
be enfeebled to such a degree as to be rendered impercepti- 
ble ; that, being enlightened by one or more suns, it ought to 
present phases analogous to those of the moon ; that such a 
central body ought to extend its influence even -to the extrem- 
ities of its system, and, consequently, ought to appear under a 
sensible diameter, or at least be visible by the telescope ; and 
that, as the attractive force of a body decreases as the square 
of the sine of its apparent semi-diameter, so this apparent 
semi-diameter cannot be invisible in any place to which its 
attractive force and its sphere of activity extend. Without 
sanctioning all the opinions which this ingenious mathemati- 
cian has thrown out on this point, we may admit that the sub- 
ject is worthy of special attentipn, and might be kept in view 
when we are exploring the heavens with our best telescopes. 
What if some of the planetary nebuloe be bodies of a nature 
similar to those to which we have now alluded ? 

If opaque globes of a prodisious size exist throughout the 
regions of the firmament, as taere is reason to believe, they 
would afford us a clew for unravelling certain phenomena . 
which have hitherto remained in some degree inexplicable. 
Stars have appeared all at once, and,. after having shone f$Mr a 
year or m(»re with a brilliant light, have gradually disappeared. 
Certain stars are found to pass through regular variations of 
lustre, and for a certain period entirely disappear ; but, afler a 
lapse of a certain number of months or days, reappear and re- 
sume their former brightness. On the supposition that opaque 
bodies exist nearly in the direction of ^uch stars, some of these 
phenomena would admit of an easy explanation. Their ap- 
pearing and disappearing might be nothing more than an oc- 
cultation or an eclipse, caused by the interposition of the opaque 
globe between our eye and the star. TTiis would, indeed, 
suppose motion to exist either in the opaque body, or in the 
star, or in the eye of the observer ; and perhaps the annual 
motion of the earth, oi the motion of the sun in absolute 
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space, mifffat coirtiibiite, in ft certain degree, to produce the 
effect. Motion of some kind or other must necessarily be 
supposed, in order to account for the phenomena of variable 
stars, whatever hypothesis we may adopt for their ezplanap- 
tion ; but, as nothing decisive can be stated on this subject, in 
the mean time I shaH proceed to the consideration of some 
meteoric phenomena which are now supposed to have a con- 
nexion with certain moving bodies in the heavens. 

Meteoric Phenomena and Shooting Stars, 

.In my volume entitled "Celestial Sceneiy," when de- 
scribing the small planets Vesta, Juno, Ceres, and Pallas, I 
have given a detail of certain facts respecting the fall of large 
masses of solid matter from the higher regions of the atmO" 
sphere, usually denominated meteoric sioneSf which, there ie 
every reason to believe, descend from regions at a consider- 
able distance, and evbn beyond the sphere of the moon. Such 
phenomena seem to indicate the probability that certain 
opaque bodies of different dimensions are revolving through 
space in certain regions within the limits of our system. 
*' Nor is this," says Mrs. Somerviile, ** an unwarranted pro- 
sumption ; many such do come within the sphere of the earth's 
attraction, are ignited by the velocity with which they pass 
through ite atmosphere, and are precipitated with great vio- 
lence upon the earth. The fall of meteoric stones is much 
more frequent than is generally believed. Hardly a year 
passes without some insunees occurring ; and if it be con- 
sidered that only a small part of the earth is inhabited, it may 
be presumed that numbers fall in the ocean, or on the unin- 
habited part of the land, unseen by man. They are some- 
times of great magnitude ; the volume of several has exceeded 
that of a body of seventy miles in diameter. One which pass- 
ed within twenty-five miles of us was esthnated to weigh 
about 600,000 tons, and to move with a velocity of aboat 
twenty miles in a second ; a fragment of it alone reached the 
earth. The obliquity of the descent of meteorites, the pe- 
culiar substances they are composed of, and the explosion 
accompanying their fall, show that they are foreign to our 
system." 

But, without resuming the consideration of this particular 
phenomenon, there is another which of late yeaxs has excited 
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t eOnliidelfabld degtei^ of attention, tod which tnHy proceed' 
from a cause somewhdt similar, to which I shall chie% direct 
the attention Of the reader ; namely, the phenomenon of shoot' 
ing or fallinjg^ stars. This phenoinenon, though most fre- 
quently Observed in tropical tegions, is common in all parts 
of the fearth, and ha3 bieen seen in almdst evezy season of the 
year. A shooting star seems to burst from |a clear sky, and 
to dart across th^ heavto^ With a long train of light, which in 
a few seconds leaves no trace behind. Vt. Bumey, of Gos- 
port, for several years kept a fecord of kuch of these bodies 
as came under his owti observation, and found that in the year 
1819 there were 121, ahd in 1820 about 131 ; but a much 
greater number than these would doubtless be perceived could 
we detect aU that make their appearance in the sky, the greater ' 
proportion, in all probability, being visible only during the 
iiDurs usually allotted to sleep. Various opinions have beeil' 
entertained respecting the cause of these appearances. Bee- 
carla was of opmion that they were occasioned by electricity, 
and broti|[ht forward the following facts as Corroborative of his 
hypothesis : About an hour after sunset, h^ and some friends 
that were with him observed a falling star directii^g its eourse 
directly towards them, and appai^ntly stowing larger uid 
larger ; but just before it Reached them it disappeared. On 
vanishin£[, their faces, hands, and clothes, with the earth and 
all the neighbouring objedts, became suddenly illuminated with 
a diffused and lambent Hght. Durine their surprise at this 
appearance, a servant informed them that he had seen a Ufjtit 
•nine suddenly in the garden, and especially upon the streams 
that he had been throwing to watet it ; when, sending up an 
electrical kite into the atmosphere, he likewise observed a 
quantity of electri<5 matter iborit the kite, whieh assumed the 
appearance of a falling star. Whoever be the cause of shoot' 
iog stars, it is pretty evident that they have their origin at a 
very considerable elevation above the earth. Brydone in- 
forms us that, from the top of Motmft Etna, he noticed some of 
these meteors, " which still appeared to be as mnch elevated 
above us as when seen from the plain ; so tlEat in all- proba- 
bility those bodies move In regions much beyond the bounds 
which some philosophers have assigned to our atmosphere.'' 
The most striking and remarkable form in which shooting 
■tars have appeared is that of ** meteoric showers,** when 
thousands of those bodies have appeared to sweep along at' 
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once, and in coMtmued wccmi on (m MTcnl boun, so thit. 
almost the whole visible canopy of the sky seemed to be in. a 
blaze. Aa this phenomenon has recently excited considera* 
ble attention among philosophers, and as it is now generally 
eonsidered as connected with some moving bodies in the 
heavens, I shall, in the first place, give a detail of some of 
the mora remarkable circumstances with which it has been 
attendedf as described by those who were eyewitnessess of 
the scene. One of the most remarkable disjjdays of the phe- 
nomenon to which we allude is that which was seen on the 
evening of the 12th and the morning of the Idth of November, 
1833, hi the United States of America. The following ac- 
count of it is abridged from the Neto-York Commcrcm 4^^ 
VfrHser of November 13, 1833 : 

. ** The sky was remarkably clear on the night of this re- 
naariuible phenomenon. Some time before twelve o'clock, 
the oieteiMs so fre(}uently seen on summer eveninp, called 
thfiotmg siarif were observed to fall with unusual uequencv 
and splendour. They continued from that hour to flash 
athwart the slues more and more, until they were eclipsed by 
the glories of the rising -sun this morning. From four to six . 
they were most numer6as and refulgent. Within the scope . 
that the eye could contain, more than twenty could be seen 
at a time shooting (save upward) in every direction. Not a 
cjoud obscured the broad expanse, and millions of mete<;(rs 
sped their way acxoss it on eveiy point of the compass. Were 
it possible to enumerate them in the swiftness of their arrowy 
haste, we might venture to say that for the space of two hours, 
ii^rveninjg between four and six, more than a thousand per 
minute might have been coimted. Their coruscations were, 
bright, gleamy, and incessant, and they fell thick as the flakes 
in the early snows of Bec^ber. In one instance we dis- 
tinctly heard the explosion of a meteor that shot across to the 
northwest, leaving a broad and luminous track ; and witnessed 
apothex which left a path of light that waa clearly discernible 
fer more than ten minutes after the ball, if such it be, had ex- 
ploded. Its length was graduaUy shortened, widening in the 
centre, and apparently consisted of sepaiate and distinct 
globules of light, drawing around a common centre, fflimmei- 
iog IoIm and less vividlv until the^ flzuiUy faded in the distance. 
Cli^pand with the splendour of this celestial exhibition, yM 
npl^ hiiUiant rocketi and fireworks of art bore less f elation 



Ifett tM tivittkling of Hieinoflt tiny star to ihe broad clare of 
iib» kah. The Vmolo beavens seemed in motion, and nerer 
before has it fallen to oar lot to observe a phenomenon mi 
mtoiiflcent and sublime." ' 

various ftim^ar acconnts of the same phenom^a vrera 
^ven in the Philadelphia, Hartford, Boston, and other news- 
papers of the same date, of which the following are extracts; 

" From a point in the heavens, about fifteen degrees south*- 
eahterty from our 'senith, the meteors darted to the horiton 
in eveiy point of the compass. Their paths were described' 
in curvii lines similar to thosd of tiie circles of longHude on 
an artificial globe. Th^y were generally short in their course, 
resembling much an interrupted line, thus — — — .-^— ., 
Hey <;^ased to appear when within ten degrees of the hori* 
son. I did not see a. single meteor pass the meteoric pole I 
have described, nor one pass in a horizontal direction. Sev- 
eral of them afibtded «s much light as faint lightning. Ontf 
in the northeast was heard to explode with a sound like that 
of the rush of the distant sky-rocket. Millions of these me- 
teors must have been'dart^ in this shower. The' singularity 
of this meteoric shower consisted in the countless number of 
tiia MkMli^ lookAliy «^ more es^^iaUy iu their constant 
liiiiform diver;^nce Rom near the zenith.'* 

The followmg was an account sent by Professor Thom- 
son, of Nashville, to Professor Olmsted, of New-Haven, of 
die meteors which appeared November 13, 1833, as seen in 
the state of Mississippi : *' About an hour before daylight I 
was called to see the falling meteors ; it was the most sub- 
lime and brilliant sight I had ever witnessed. The largest 
of the falling bodies appeared about the size of Jupiter or Veh 
nus when brightest. The sky presented the appearance of 
a shower of stars, which many thought were real stars and 
omens of flreadful events. I noticed the appearance of a rtf> 
Hating nointf which I conceived t6 be the vanishing point of 
straight lines as seen in perspective. This point appeared to 
he etationary. The meteors fell to the earth at an angle of 
about seventy-five degrees with the horizon, moving firom tho 
oast towards the west.'* The following is from a writer in 
khe BoMton Christian Register : " My first attention was to 
determine the centre or point from which the meteors started, 
which, from the place where I stood (lat. 42® 45' N.), ap- 
piMod In tho Lioa'a heart, near Regakis. There is ono 
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Ijiim IhU I h«Ts Bot Mu Dotictd bjr ui] tb>t lav* wiiUMV 
Mid which could Bat have be«a Doticeil bj me hul I mtko^ 
mj ejre on the cenlie m poLol {nun whence the melson ul 
■hat foith for i contidenble lime, lod that ires in uipeu- 
utce of ■ (Ui len U fint thao the tUn of the coiutellitioD 
b; nbicli it HH ■urroDnded, but i 
Ifjgoi cbm ihe alara, u 

fifMeu minutes, lud thea tppeu igtm ; bat the 
ipeteon <hot ffiith in giMtei numben in the intemj betweoi 
tin •ppeuvtce* ttime meattoned."* 

It i* aixliij of poiticulu notice, that Ibe p^nt (ram which 
(ha m«te<ui ueBWd to emaaate wu obierved, bj thoM who 
fixed it> poaitioD unong the atan, to be in Ihs coiuteUation 
Lea ; ana, accoidiog to theii c<Vicufent teitUnoi:^, ihii t<- 
aam point WB8 ■tatioaaiy among ihe alara doling Uie wbols 
petied of obaerration — that i>, did not inqve along with the 
earth io ita diumal ravolutioa eajtaazi, bat accompanied the 
(tata in their apparBot progieu tealteari, which provea ibe 
eleiation of the meleora to be far beyond ant atioaapbaiB. 
The fallowing cut repreeeote the appearance of tbwf metcois 



hi* uioBialiiai nUtililon corend ■ ivri nmaldnabla jaR d 
■ nuAce. UbHbmi in«dlh)n)tliaIiiafUii4g(rai'lB>ke 
0«uitolOo°iBOHini M m at,nt ftoa ike Nenh iMfi 
lotto WMltaiUaa. 
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%r ser^ liouis, %f yeen at Boston, New-Toifc, Phibdelphiii, 
mi other places in the eastern parts of the United States. It 
ia copied iix>in one of the American periodicals pubUsfaecI 
tbooi the time when those phenomena appeared. 

Meteoric phenomena, nearly resembling what has beieti' 
Q9W dMcribcd, have occurred at several former periods. One 
iwnaikable instance of what was called " showers of fire" oc- 
oimed above ei^ty years ago in South America. At Quito, 
ao mimy falling stars were seien above the volcano of Ga^^am- 
bo, that the inhabitants were led to imagine the mountain to 
Im in flames. The people assembled in the plain of Ezico, 
and a procession was about to set out in consequence from 
the convent of St. Prancis, when they discoTered the phe- 
nomenon to be occasioned by meteors which ran along the 
sides in all directions. 

A more extensive and remarkable phenomenon of this kind 
oeeuired in the night of the 12th ot November/ 1779. Of 
this appearancei as it was seen at Cumana, an accurate ac« 
opant haa been ffiven by M. Humboldt and M. Bonpland. 
It ocenned towanb the morning, when tiiousand of meteors, 
eolides, fireballs^ or falling stars, as they were variously de- 
twnimiiiilt aucceeded each other during four hours. Their 
dtattfeioa was from north to south. • They rose in the horizon 
at eastrliortheaa^ followed the direction of the meridian, and 
ftU fowitda the south. There was little wind, and this from 
tiw «aat« No trace of clouds was seen. There was not a 
SMW. in the £rmam(B|at equal in extent to three dianiieters of 
tne moon which was not filled with burning stars. They 
WW of different sizes ; they left luminous ^ces of from five 
to ten degrees in length. The appearance of these traces 
eoatianed' seven or eight seconds. Many of the stars had a 
4stJiict nncleua. as hurge as the apparent disk of Jupiter. The 
toilipest were from 1° to 1^ 13' in diameter. Their light was 
whtfefand they seemed to burst as by explosion. They were 
iMD by idl the inhabitants of Cumana, the oldest of whom 
aaaeited that the great earth^iakes of 1766 were preceded by 
sinubr phenomena. 

It is a ciioomstaiiiee worthy of particular notice, that me- 
teatic ahowecB have taken place chiefly on the 12th and ISth 
of November, and hence they are now distinguished by the 
nane of the Novtmber Meteors, Captain Hammond gives 
the following account of ahooting stars seen at Mocha, On the 
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I^ Sea, November 13, 1838^^ the day and mooth on mbieh 
they have most ^neially been seen : ** Frotn cnw' o^dOcIt' 
A.M, till after daylight, there was a vety unusual phen^/me»= 
son in the heavens. .It appeared like meteors 'burstii^'in' 
every direction. The sky at the time was clear, the stars piiif- 
To/oou bright, with streaks of light and thin white cloods inter- 
spersed in tljie d(y. Qi\ Unding in. the morning I ihquii^ eC* 
the Arabs if they ^ad noticed the above. Thev said tney had 
l^eeu observing it most of the night. I asked tnem if evertlie 
ijke had ^ppeved before. The oldest of them repKed^HiM il 
had not." •'. 

On the ipQxningof the 12th of November; 1799, a remarket' 
Ue phenon^enon of this kind was seen by Mr* Ellhiot, near 
Cape Florida, which l\e thus describes ; " The phenomendii 
was grand and awful ; the whole heavens appeared as if H* 
laminated with sky-rockets, which disappeared oidy with til* 
light of the sun after daybreak. The' meteors, wfaieh «t 
i^ny one instant of time appeared as numerous as the star*, 
fiew in aU possible directions, except from the earth, to*' 
toards which they all inclined more or less, and some of them 
4escehded perpendicularly over the vessel we were ia, sSk. 
that we were in constant dread of their falling on us." Tb» 
aame appea,r^'ces were observed on the same night st (Bante 
Fe, Cumi^na, Quito, and Peru, in South America, as far novtb* 
9fl. Labrador and Greenland, and as far east as W^mar ia €^- 
i|iany ; thus ht^ving been visible ov^r an extent on the fjtoh^ 
of 64^ in latitude and 94^ of longitude. Meteoric showem 
were also seen 9n the morning of the 13th of Novembei^ IWli 
^ the Ohio counti^t and along the coast of Spain. 

Flights of shootmg stars, more or less numerous, have been' 
[E|Ben in di£ferent places, both in Europe and America, at.th* 
same period, namely,^ the 13th of November, in the yeaw 
\%Z^, 18^€i, 1$36, and 1837, so that they are now eonM^toied 
as a regular perio4ica\ phenomenon. In a letter I reo«ive4 
in 1837 froin Elijah H. Burrett, Esq., A.M., a teientific giMK 
t^em^n in the state of ponnecticut, and a eonespondent ol- 
P)ro/essor Ohnsted, he ha^ the following notiee en the sabjeet : 
'* With respect to the scooting stars, I believe Aroiessor OIok 
e^ is i^q^ very strong in the belief that they are exactly «e« 
riodical fifi^ anmafll. The recurrence of tius tbgular |hi^' 
nomenon on the morning pf the 18th of Noveniber, 1888, and 
very nearly at the same hour ; the radiation of the Meteon 



Jram the Mine point of the Jieavem, differinfl onk eoe hidf a 
degree (es did those of 1834), namely, 145^ right esceneion 
in the iace of Leo, and all the attending phenomena being -the 
•ame, though upon a acale less magnificent, settle the questao» 
a# to its bemg a regular and annual phenomenon. Accordii^ 
to his notion, the zodiacal light is an attribute of the same 
cause, or an emanation from the same radiant. Accordingly, 
my friend Dr. Olmsted was fortunate enough to see. just so 
jinuch of the zodiacal light last May .as to enable him toideiir 
iify it with the phenomena of November, 18^, except that it 
'vras in the other node.'* 

One of the most remaikable circumstances attesv^ing thie 
display in 1833 was, that the meteors all seemed to emanate 
from one and the same point, a little southeast, of the soenith. 
Following the arch of the sky, they ran along with immense 
Telocity, describing in some instances an arc of 30® or 40*^- 
In a few seconds. On an attentive inspection, it waa seei) 
that the meteors exhibited three distinct varieties ; ihefrst con- 
sistmg of phosphoric. 2tws, ^parently described by a point ; 
the second of large firehaUs, that at intervals darted alonff 
the sky, leaving luminous train9, which occasionally remained 
in view for a number of minutes, and in some cases for half 
an hour or more; the tliird of undefined luminous hodiest 
which, remained pearly stationary in the heavens for a consid- 
erable time. Those of the first variety were the most numer- 
ous, and reseJBbled a shower of fiery snow driven with incon- 
ceivable velocity. The second kind appeared more like fallii^ 
stars, a spectacle whic^ was contemplated by certain beholden 
with great amazement and terror. They were*sometimes oC 
enormous size. One of them, seen in North Carolina, appeared 
larger than the full moon Tisingt and its light rendered even 
sinaU objects visible. Ilie same ball, or a similur one, seea 
at New-Haven, passed o£f in a northwest direction, and ex-, 
jgloded 9^ little northward Qf the star Capella, leaving a traiA 
of peciiiiar beauty. The line of direction was at first nearly 
■tiaiehti hut it soon began to contract in length, to dilate in 
hreadth, and to assume the figure of a serpent scrolling itself 
up, until \t appeared like a luminous cloud of vapour floatinff. 
gracefully in tne air, where it remained in full view for severu 
minutes. 0( Uie third variety the following are examples : 
At Poland, State of Ohio, a luminous bo^ was distinctly 
visible in the north^st for more than an hour. It was veiy 
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tnUlknt, in the form of a ^ning-lM^t atid appttiontly twent)r 
l86t long and eighteen inches broad. It gicidually settled 
towards the borison until it disappeared. At Niagara Falls, 
a large luminous body, ebaped like a aqudre idbU, was seen 
near the zenith, remaining for some tune almost stationai^i 
emitting large streams of light. 

The recurrence of this wonderful phenomenon tX the same 
stesoB of the year soon attracted the attention of the philoso- 
phers of Europe, and they resolved to watch more paiticularly 
the a^>ect of the noetomal heavens in the month of Novem- 
ber. The celebrated M. Arago made srran^ments to pro- 
eure simultaneous observations from the different parts of 
France, for the night between the 12th and 13th of Novem- 
ber, 1836. The following is the substance of the report 
which was published of these observations. The places at 
which observations were made, aind the numbet of meteors 
eounted, were as under: 

Puis, at the observatory 170 

Dieppe, 100 miles northwest of FUris ... 86 

Arras, 100 miles nortii of Paris 87 . 

Strasburg, 260 miles east of Paris .... 66 
Von Altemsre, 260 miles southeast of Paris . 75 
Angon, 180 mfles southwest of Paris ... 49 
Rochefort, 260 miles south-southwest of Paris . 23 

Havre, 120 miles west of Paris 300 

3Besides these positive observations, information was receiv- 
ed of similar phenomena having been observed at other pla- 
tes. In the jieighbourbood of Tours, for example, the peas- 
ants declared they had seen a lain of fire during the night ; 
and in the valley of the Rhone, near Culloy, three asteroids 
succeeded each other with such rapidity, that the people, see- 
ing them through a for, supposed them to be flashes of light- 
ning, or a repetition of the brilliant aurora of the 18th of Oc- 
tober. As in the great meteoric shower of 1833, so at this 
time, the greater part of the falling stars which were particu- 
lariy observed seemed to issue from a point in the constella- 
tion of Leo. Of those noticed st Bercy, fifty-seven traversed 
lines which, if continued, would have ended in that constella- 
tion ; and of eighty-five observed at Strasburg, fifty- seven had 
similar courses. M. Arago proposes an mqdiry whether, 
fiom their number, this shower of falling stars may or may 
not be considered unusual ; and he gives the following com- 
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pftoanii; Ak Paris; <m the preceding night, none wece eeep 
wnnng mi hoar ; ficom three to five were seen in the same 
■pace of tiiie on the night after the ahower, and from two to 
tone on the aecond night. On the preceding night, at Ber- 
fly, not one was seen in two hoars. At Von Altemare, on the 
■6th of November} none were seen during two Jpoxas* watch- 
i^ I on the 7th, there were four in four boura ; on the 8tb, 
nope In three houra ; on the 9th, <me in ai;^ houra ; and on 
the 14tfa, two in aiz houra. 

I have been aomewhat particular in atating the more re- 
matpiable circnmata^oea connected with this phenomenon, as 
there is eveiy reaaon to believe that it ia produced by an un- 
Imown eeleatial body at a conaiderable distance from the earth ; 
and I ahall now proceed to give a brief view of the opinions 
which certain philosophers entertain, and the deductions they 
have been led to make in reference to this subject. 

In the <* American Journal of Science" for April, 1834, Br. 
Obnated, mrofeasor of mathematica and natural philosophy in 
Yalo OQliege, New-Havan^ baa entered into an elaborate in- 
Teatigatien of thia aubject, in a communication which occupies 
about fortyrtwo pagea. The whole of thia paper is well wor- 
thy 9f the attentive pernaal of the philosophic in<|uirer, but 
the Umita to which I am necessarily confined in this chapter 
will permit me to state only the general resuUs of the pio- 
fessor*s investigations v all of which appear to be deduced 
from the phenomena with great acuteneas and ingenuity of 
reasoning. Theaeresultaare: 

1. Tut the meteora of November 13/& had their or^in 6<- 
ftmd the Umiie of owr aimotphere. For the aource of the 
meteora didnot partake pf the earth'a motion, which was de? 
jaonstrable firoin a variety of ciroumatances, some of which 
have been alluded to above. 

8. That the height ofthn jioM whence the mcteore emanate^ 
^bore the anxface of ue earth, vme alfout 2238 miles. This 
was ascertained from a comparison of different obserrationa 
nMde in diffinent placea, and from trigonometrical calculations 
llMinded iq>on them. 

3, The meteors fell towards the earth, being attracted io it 
kjf the force tf gravity. It aeemed unnecessary to assign any 
IHW ^3^f ^^ gravity ia adequate to produce t^e effect. 

4. j^eyfetl towards the earth in straight lineSf q^ in dim 
r^iipsf 4mcht Vfit^ cansidert^ distqiii^^^ werti J^X^M 
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wiA edek of Aer. The eoafses are inleiTBd to faive bMt 
•tnight lines, becanee to ediers eooMl have appealed to spee^ 
tatora m d^roient sitnatioaa to bare deaeribed aiea of great 
jcircles. ^ 

5. Theu entered the earth's iUriunpheteiti^ a itdeeUffeqml 
to about four mUes per Heohd^ or more tiian ten times gveatet 
than the maximam velocity of a eamlon ball, and about ttitte» 
teen times that of sound; This was inferred fiK>m tbe lawa 
of (ailing bodies. 

6. 7%e meteors eonsisted of eomkustibU maHer, and Mt 
Jbre a$id were eonsunved in tramferiiitg the atmosphere. Thirtr 
vrere seen glowing with intense light and heat, Im^ieasing m 
size and splendont as they approached the earth. They weffe 
seen extinguished in a Aianiier in ril respects resemblidff 4 
combostible body like a sky^ro^ket ; and in the case of the mt' 
ger, a cloud of lominoos vapour was seen as fhe product of 
combustion. That they took fire in the atmosphere is inferred 
from the fact that they were not luminous in tneir original sit^ 
nation in space, otherwise the body from which they emanated 
would have been visible. 

7. Some of the larger meteors must ha»e been bodies of 
great size. Some of them appeared laiger than the full moon 
rising. Such a body seen at 110 miles distance behooved to 
have been one mile in diameter; at fifty-five miles, one half 
mile; at t% miles, one fifth of a mile ; at 6^ miles, one twen^ 
tieth of a mile, or 264 feet. 

8. The meteors were constituted of light and transj^amd 
materials. They were of light materials, otherwise theur mo- 
mentum would Ittve been sufficient to enable them to mak^ 
their way through the atmosphere to the surface of the eaitli. 
They were transparent bodies, otherwise we cannot conceive 
how they could have existed together in their original atat^ 
without being visible by reflected light. 

9. The next, and one of^the principal subjects of inquiry, 
was. What relations did the body which afforded the meteork 
shower sustain to the earth 1 Was it of the nattire ot a sal^ 
ellite that revolves round the earth as its centre of motion t 
Was it a collection of nebulous matter, which the earth ei^ 
countered in its annual motion 1 or was it .a comet, whioi 
chanced at this time to be pnrsuing its patlf along with th6 
earth around their common centre of motion ! It could nol 
Ikte been a satellite, because it Temained so long stationary 
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with respect to the earth ; nor waijt a nebula^ either station- 
vj ot wandering lawless throi^h space. Such a collection 
Oil matter could not remain Btatwnai^ within the solar system ; 
and had it been in motion in any other direction thai^ that in 
which the earth was moving, it would soon have been separ- 
ated from the earth, since, during the eight hours while the 
meteoric shower lasted, the earth moved in its orbit through 
the space of 640,000 miles. The conclusion to which Profess- 
or Olmsted arrives, after a due consideration of all circumstan- 
cea, is the following : , , 

."TAo/ the meteors of November IQtk consisted of portions 
of the extreme parts of a nebulous body, tohich revolves around 
ike sun in an orbit interior to that of the earth, bu4 little in' 
4ined to the plane of the ecliptic, having its aphelion near to 
010 earth^s path, and naoing a periodic time of 182 days nearly » 
t This conclusion, the professor thinks, will account for the 
following, among other circumstances : Why the phenomenon 
remained so long stationary with respect to the earth ; why it 
was seen in that particular part of the heavens ;' and why it 
returns at stated periods, having appeared at Mocha, in Ara- 
bia, just one year preceding, and m a manner very similar to 
the present, as described by Humboldt and by EUicot thirty- 
four years before. It will likewise account for an auroral 
luht, resembling daybreak, which was seen in the east sever- 
alhours before the dawn of day, and it is also supposed it 
may account for the different appearances of the zodiacal light. 
The professor is of opinion that the body alluded to is some- 
what analogous to that of a comet. Fig, 77 represents the 
■D]»oeed orbit oi this body in relation to that of the earth. 
£H IK repreaents the orbit of the earth ; S, the position of 
the sun ; and CD FG^th» supposed orbit of the body which 
was the source of the meteoric phenomena. At the time these 
phenomena were seen, |be boay is supposed to have been at 
C when the earth was at E, 

Aiago appears to entertain an opinion on this subject not 
vary diffemnt from that of Dr. Olmsted. He supposes that there 
may be myriads of bodies, composed probably of nebulous mat- 
ter similar to the tails ol comets, circulating round the son in 
a sooe or ring, that crosses the oirth's orbit at that part where 
it is about the 12th November, and that some of them, drawn 
from their course by the earth's attraction, fall towards it, and 
taking fire when they enter the atmosphere, in consequence of 
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iheir prodigiou8l3r rapid motion, present the lanunous phenom- 
ena of falling stars. The body or bodies from which these 
meteor^ proceed, he considers as unquestionably in rapid umk 
tion, performing a revolution round the sun in some plane «Uf» 
ierent from that of the earth's orbit ; and that the appaieai 
course of the meteors will be compounded of this proper mo- 
tion and of the earth's motion in its (nrbit at the time. It fol- 
lows, that the point from which they seem to come will be that 
towards which the earth is moving at the time, namely, tha 
constellation Lf.o ; for the' line or tangent of the earth*e an- 
naal motion at the 18th and 14th November points exaotly to 
that constellation.* 

* A gentleman in Soath Carolina thos deseribM the efltet of tbs pbeoom- 
enom of 1833 npon his negroes : ** I was suddenly awaksead 1^ ths 
distressing cries thst erer fell on my esrs. Slirieks of Imror and 



GJBNSRAL RIFLXCTIONS, 858 



r 



Thus it appears that celestial bodies are revolving around 
us of which we formerly had no knowledge or conception. A 
new planetary syatem» within the limits qf the old, is begin* 
ning to be revealed to us, the number of tb^ bodies belonging 
to which may be much greater than we are yet aware of, and 
their particular properties and motions may at no distant pe* 
riod be detected and explained. This is one proof, among 
others, that bodies of a considerable size may exist in the 
heavens, and be prosecuting their courses in various directions, 
though they have never been detected by our telescopes. 
The subject is peculiarly interesting to philosophers and •as- 
tronomers. The facts which have already been observed af* 
ford a sensible proof of the attractive power of the eautb over 
bodies at a distance in the heavens ; and it is to be hoped 
that the future observations and investigations of scientific 
men, in relation to such phenomena, will throw some farther 
light on the nature and properties of bodies which have hitb* 
erto been involved in darkness and mystery. What the des- 
tination of such bodies may be, or the ends they serve in the 
economy of nature, we are as yet entirely ignorant of. It ap- 
pears pretty evident that they are bodies of no great density, 
otherwise their effect on the earth might have been more ter* 
rific and disastrous. Had their quantity of matter been con- 
nderable, when accompanied with so prodigious a velocity as 
they evidentl}^ had, their momentum would have been such 
as to dash them with violence upon the earth, where the most 
appalling effects might have been produced, in the demoli*- 
tion of human habitations, and the destruction of thousands 
of their inhabitants. But it does not appear that any of them 
made their way through the atmosphere to the surface of the 
earth, which was doubtless owing to the comparatively light 
materials of which they were eomposed. This circumsitance, 

of mercy I could hear flrom most of the negroes or three plantations, 
amounting in all to about six or eight hundred. While earnestly listen* 
ing for the cause, I heard a fUnt voice near the door .calling my name. 
] aroae, and. taking my sword, stood at the door. ^ At this moment I heard 
the same voice atUl beseeching me to rise, and saying, * Oh, my God ! the 
world is on Are !* I then opened the door, and it is difficult to say which 
excited me most ; the awfliluess of the scene, or the distressed cries of 
the negroes. Upward of one hundred lay prostrate en the ground ; some 
speechless, and some uttering the bitterest cries, but most with their 
hands raised, imploring God to save the world and them. The scene was 
tri^y awmi ; for never did rain fall much thicker than the meteors fbU 
towazds the earth ; east, west, north, and south, it was the same !" 

Y 
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along with many others, eyidently shows that we may be sur^ 
rounded with numeioas bodies and substances impalpable to 
the organs of vision, any one of which might be sufficient to 
deprive us of our comforts, and even prove destructive to our 
existence, were it not under the direction and control of In- 
finite Wisdom and Benevolence. 



CHAPTER XVI. 

IRaUMlNTS ILLUSTRATm OF THK DOCTBINI OF A PLUSAL- 

ITT OF WORLDS. 

Havikg in the preceding pages exhibited a condensed view 
of the principal facts in relation to the Sidereal Heavens, 1 
shall now inquire into some of thedesi^s which the Almighty 
Creator appears to have had in view m replenishing his uni- 
verse with such an immense number and variety of magnifi- 
cent orbs. In Chapter IX. of " Celestial Seenery,'' I entered 
on a consideration of this subject, and illustrated at some 
length a few leading arguments, which tend to prove that 
matUr was created chiefly in subservience to mindy and that 
Uie main object of the creation of the planets, as proved from 
all the decorations and special airangements connected with 
them, was to afford habitations for numerous orders of sensi- 
tive and intellectual beings. Without resuming the consid- 
eration of any of the ar^ments there stated, I shall in this 
chapter offer a few additional arguments corroborative of the 
same position, which, taken in connexion with the former, 
will, I trust, amount to a moral demonstration that all the 
great globes in the universe are in some respect or another 
connected with intelligent existence. 

I. The first class of arguments I shall illustrate is the fol- 
lowing : That the doctrine of a plunUih/ of tDorlds is more 
voorthy of the perfections of the Infinite Creator, and gives us 
a more glorious and magmficent idea of his cltaracter and op- 
erations than to suppose his benevolent regards confined to tke 
glohe on which we dwell, 

1. The doctrine of a plurality of worlds is more accordant 
with the idea of the t9|^fii<y of the Divine Mind than any other 
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position. It is admitted by all rational theists and theoloffians 
that the Divine natare fills the immensity of space, and we 
consequently adore the Creator as an infinite and incompre- 
hensible being. Bat we can have no ideas approximating to 
what infinity really is, unless by the prospects opened to us 
of the indefinite extension of material existence. Beyond 
the limits we may assign to the material world, our ideas, if 
we have any ideas at all, run into confusion and appioximate 
to inanity. It does not comport with the idea of a Being of 
infinite perfection that his works should be confined to one 
point of infinite space, or tha^ one comparatively small race 
of intelligent beings should be the sole object of the moral 
government of Him whose presence fills the regions of im- 
mensity. It is more corresponding to the conceptions we 
ought to form of such a Being that the immensity of his works 
should correspond, in some desree, to the immensity of his 
nature ; and, so far as our knowledge and observation extend, 
this is in reality the case. Beyond the range of natural vision 
the telescope enables us to descry numerous objects of ama* 
adng magnitude ; and, in proportion, to the excellence of tho 
instrument and the powers applied, objects still more remote 
in the spaces of immensity are ttnfolded to our view,' leaving 
us no room to doubt that countless globes and masses of mat- 
ter lie concealed in the still remoter regions of infinity, far be- 
yond the utmost stretch of mortal vision. But huge masses 
of matter, however numerous and widely extended, if devoid 
of intelligent beings, could never comport with the idea of 
happiness being coextensive with the range of the Creator's 
dominions. Such an idea would completely obscure the lus- 
tra of all his other attributes, and prevent them from being 
known and appreciated wherever his Omnipotence is display- 
ed. To consider creation, therefore, in all its departments, 
as extending throughout regions of space illimitable to mortal 
view, and filled with intelligent existence, is nothing more than 
what comports wi^ the idea of Him who inhabiteth immensity, 
and whose perfections are boundless and past finding out. 

2. The idea of the indefinite extension of the universe and 
a plurality of worlds is most accordant with the etemUy of the 
Divine Mind. When we go back in imagination to aees and 
eenturies of duration more numerous than the drops of ocean 
or the sands on the seashore, we find the Deity existing in 
all the plenitude of his incommunickble attributes ; for " He 
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iohabiteth eternity" as well as immensity. There is nothing 
repugnant either to reason or revelation to suppose that, innu* 
merable ages before our globe was ananged into its present 
state, many regions of iiSlnite space were replenisheid with 
material existence ; for the Scriptures nowhere assert that the 
materials out of which our globe was arranged were brought 
from nothing into existence at the period when Moses com- 
mences his narrative of the processes which preceded the for- 
mation of man. Nor have we any reason to believe that the 
operations of Creating Power have ceased since the structure 
of our world was completed, but have some evidences of the 
contrary ; for example, in the case of new stars which have 
made their appearance at different periods since the time of 
the Mosaic creation, and even within the limits of the last 
century. It does not appear corresponding to the idea of an 
Eternal Bein^, whose existence can never terminate, and 
whose perfections are the same at all periods of duration, that 
eveiythine should stand still in the universe, and that nothing 
new should arise into existence during the lapse of infinite du- 
ntion, which wonld, in eflbct, be the case if the work of crea- 
tion were absolutely finished, or if man were the principal in- 
telligence connected with the material system. 

Whether the happiness of the Divinity may be increased by 
the contemplation of his purposes and plans being brought into 
effect, we cannot positively declare ; though it does not appear 
contrary to reason or the dictates of Scripture to suppose that 
even the felioity of the Deity may, in a certain limited and 
modified sense, be susceptible of augmentation.* But, what- 
ever opinion may be formed on this point, from the constitu- 
tion oi finite minds, and the principles and desires implanted 
in them, it appears necessary to their progressiva enjoyment 

* It is declared in Psalm cxivii., 11: <«Ttae Lord takecTi pleasure in 
them that fear him, in those that hope in his mercy;" and in roiation to 
Bfeaslah it is said, *' Jehovah is well pleased for bis righteousness' sake." 
In rvfiMrenee to the material works of creation it is said, Psalm cit., 31, 
''The glory of the I/)rd shall endure ft>r ever; the Lord thda rkjoici t* 
ail his tcorksJ* The expression, " The glory of the Lord," denotes the 
dtoplay of the DiTine perfections made in the works of creation, ss is ev- 
ident fnmi the subject of the psalm in which it occurs, which celebrates 
the power, wisdom, and providence of God in relation to the objects of 
the visible world. In reference to these lObjects it is said, '* The Lord 
shall rejoice in them, which seams to imply, speaking after the maoner 
of men, a degree of pleasare or satisfhction in beholding his wise and 
benevolent plans and his eternal purposes brought into efihct and infil- 
ling the snds tnteadsd. 
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that new scenes and manifeetations of Divine perfeetion should 
be continually opening to their view ; and if the universe be 
bdefinitely extended, as it appears to be, and if new worlds 
are continually springing up under the creating hand of the 
Omnipotent, then we behold a prospect of progressive knowl- 
edge and enjoyment, suited to the desires and aspirations of 
intelligent minds, which can never terminate throughout all 
the future periods of eternity. It is, indeed, absurd to suppose 
that^ Being without beginning and without end should have 
his attention solely or chiefly cUrected to one point of his uni« 
Terse and to one class of intelligences, ** to whom," in point 
of number and of rank, ** they are counted as nothing, and lest 
than nothing, and vanity.*' 

In respect to a Being, then, who fills the infinity of space 
with his presence, and who is possessed of eternal duration, 
it is nothing more than what is consistent with these attri- 
butes, and what we should naturally expect, that his empire 
should streteh over the regions of immensity, and that it should 
be filled with innumerable intelligences, capable of apprecia- 
ting his power and goodness, and of paying a tribute of grati- 
tude ana adoration. The two attributes to which we have 
adverted could never be thoroughly displayed to finite minds, 
unless creation were extended through the illimitable trackf 
of spflce, and new creations gradually unfolding themselves to 
view. Were creation as limited as many suppose, were it 
confined chiefly to the world in winch we dwell and the be- 
ings connected with it, we might, in the course of a few ages, 
be said in some measure to comprehend the Creator, having 
explored all the displays he has made of his power, wisdom, 
and goodness ; for we know nothing more of the Deity than 
the mamfettatUnu he has made of himself in his works and 
his moral dispensations. Everything in relation to man and 
his habitation might be known after the investigations of a 
very limited number of ages, and nothins farther would remain 
to stimulate the exercise of the rational faculties throughout 
all the succeeding periods of infinite duration. But we may 
rest assured that the Divine Being is abiolutely incomprehen- 
sible, and that no created intelligence will ever be able to 
sound the depth of his perfections, or to trace the full extent 
of his operations. 

3. It is more accordant with the vsitiom of the Deity that 
the oniTeise shoukl bs inhabited by intelligent minds, than 
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that it Bhoold lemtin in a state of papetual detolatioD and 
solitude. 

Could it be proved that the planeta of the solar sjitem* and 
all the other magnificent globes which are dispersed through- 
out creation, are only rude masses of matter, without life and 
intelligence, it would confound all our ideas of the intelligence 
of the Divine mind. Wisdom is universally acknowledged to 
be one of the eternal and essential attributes of the Divinity. 
But how could the glory of this attribute be traced from the 
contemplation of a mass of mere inanimate matter, however 
vast and splendid in its general aspect, when no end or design 
of its creation is perceived 1 Where should we be enabled' 
to perceive the nice adaptation of means to ends ] the harmo- 
nious operation of principles and causes producing grand and 
beneficent effects 1 the accomplishment of glorious and useful 
designs by admirable arrangements 1 We could only behold 
a vast and stupendous assemblage of meuis vntkout an end; 
or, at least, without an end corresponding to their magnitude 
and grandeur. We should behold merely a display of bound- 
less and uncontrollable power acting at random, and producing 
no effect which could excite the love and adoration of holy in- 
telligences. For what could they behold to excite such emo- 
tions, although they were permitted to make the tour of the 
tiniverse? Scenes of emptiness and desolation, of silence 
and solitude, where no sound is heard, where no animated be- 
ing enlivens the boundless prospect, where' no interchange of 
sentiment or affection can take place, and where no praises 
from adoring worshippers ever sacend to the Ruler of the 
skies. A rational being, traversing scenes of this description, 
would feel as little enjoyment as a bewildered traveller amid 
storms and tempests, wandering over a vast howling wilder- 
ness, where human feet had never trod, and where the sweet 
accents of the human voice aro nevec heard to cheer the sur- 
iroundmg solitude. 

But when we view the magnificent globes which are scat- 
tered throughout immensity as replenished with numerous 
orders of intelligent beings, we behold an end worthy of the 

gandeur of the means which have been employed, worthy of the 
mnipotent Power which has been exerted, and corresponding 
to the perfections of him who is ** the only wise God," who 
is " wonderful in counsel and excellent in working." We be- 
liold & display of Divin« wisdom and mumficeoce which » 
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ctkQlftted to arrest the attention and drew forth' the admuBi- 
tion of all rational beings, and to excite the most ardent de- 
sires of beholding the distant scenes of the nniverse more com* 
pletely nnfolded ; a display calculated to gratify intelligences 
6f the highest order and of the most capacious powers, to 
excite them to the most sublime investigations, and to inspire 
(hem with ehiotions of love, reverence, and adoration of Him 
who created all worlds, and for whose pleasure they are and 
were created. 

4. The idea of the universe bemg replenished with sensi- 
tive and intellectual existence is accordant with every rational 
view we can take of the goodness or benevolence of the Deity. 
The goodness of God is that attribute of his nature by 
which he delights to communicate happiness to all the ranks 
of his sentient and intelligent offspring. Like every other 
attribute of the Divine mind, it is strictly boundless or infinite,, 
coextensive with the eternal greatness' of that mind, and com* 
mensurate with infinite knowledge, wisdom, and omnipotence* 
The benevolence of the Deity may be said to constitute his 
whole moral character, and to reflect a radiance on all his 
Other perfections. To his love of happiness, as it now exists 
among every order of his creatures, and to his desire of pro- 
ducing it in all his future arrangements, no possible limits can 
be affixed. Hence, in the sacred records, the Divine Being 
is summarily described by this perfection alone, " God U 
love." It is not merely asserted that God is benevolent,- but 
that he is benevolence itself. Benevolence is the essence of 
his being and character ; a summary of everythinff that can 
render him amiable and adorable in the eyes of all his intelli« 
gent creatures. This benevolence is permanent and immuta- 
ble, and must be for ever active in dirtributing blessings vihes* 
ever percipient beings exist. As it consists in the love of 
happiness, and the desire of communicatinff it wherever there 
is scope for its exercise ; as it is the boundless energy of the 
infinite Mind in unceasingly doing good, it must be displayed, 
in a greater or less de^ee, wherever matter exists, and 
wherever wisdom and omnipotence have been exerted through- 
Out the universe. We know that it is incessantly displayed 
throughout all the departments of oor terrestrial system, in 
the ample provision made for the wants of every species of 
animated existence, in " giving" the various tribes of men 
"rain from heaven and fruitful seasons, and filling their hearts 
with food and gladness ;" and, in a wonderful diversity of 



260 OOOBKB88 or THS DBITT. 

modes, distributing enjojrment among percipient beings. It 
is celebrated in the highest strains by toe inspired writers as 
one of the most glorious and distinguishing characteristics oC 
Jehovah. " The Lord is good to aU ; his tender mercies are 
ifver all his works." "He is merciful, and gracious, ^nd 
ahundarU in goodnesk." "His bounty is great above the 
heavens," and " he exercises loving-kindness throughout the 
earth." " Oh give thanks to the Cord, for he is good, for his 
mercy endureth for ever." 

But, however great and inezhaustiUe the source of happi- 
ness in the Divine mind, the exercise of goodness neeessanlf 
9Upposes the existence of sensitive or ratwnal beings, towards 
whom benevolence may be displayed. Where no such beings 
are to be found, the attribute cannot be exercised or traced in 
its operation. Mountains and plains, rocks of marble and 
diamonds, or valleys adorned with all manner of precious stones, 
however rich and splendid, cannot feel the enfects of Divine 
beneficence. If, therefore, the numerous clobes throughout 
the universe were destitute of inhabitants, there would be- no 
extensive display of this essential perfection of the Divine 
nature ; and to those few intelligences who might be permit- 
ted to view the desolate wastes of the universe, or to receive 
information respecting them, it would appear as if the Di- 
yine goodness had either been exhausted or had ceased its^ 
operations, and been withdrawn from the scene of creation, 
as if " the Lord had forgotten to be gracious, and in anger 
shut up his tender mercies." We have reason, however, to 
believe, both from Scripture and from reason, that it is the 
great end of all the operations of Deity that a theatre may be 
prepared on which tne emanations of his goodness may be 
communicated to innumerable orders of beings throughout 
his vast creation. There is no other conceivable end for 
which the fabric of universal nature was reared, than that it 
should serve as a scene of enjoyment to innunierable beings 
susceptible of feeling the effects of the Creator's bounty, and 
that tnerein they might behold a magnificent display of the 
grandeur of his eternal attributes ; but if by far the greater 
part of creation were uninhabited, such an end would hd frus- 
trated. However expansive the scene of the universe may 
be, however numerous and magnificent the worlds and sys- 
tems which exist within its boundless range, the glories of 
Omnipotence would remain for ever veiled and unlmown, ex^ 
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eept to a tniftU nee of beings vrho oecup^F only a point iil the 
immensity of space, and who cannot t^ possibly acquainted 
with the ten thousandth part of the scenes which lie in the 
remoter ^spaces of creation. 

If, therefore, we would not rob the Divinity of the most 
distinguishing attribute of ^is nsture, we must admit that 
wherever creation extends, his goodness and beneficence are 
displayed, and, consequently, that intelligent beings of Various 
orders must exist throughout all its amplitudes. Wherever 
power and wisdom are displayed, it ought to be considered as 
a necessai^ consequence that there also goodness is exer* 
ctsed, as the one. is subsidiary to the other, and stands rela* 
ted as means to an end, or as cause to effect. It would be a 
most £[laring inconsistency to suppose that the Divine benevo* 
lence is coniined to one or two worlds or orders of beings^ 
when millions of expansive systems diversify the fields of im- 
mensity ; more especially when we consider that the goodness 
of the Deity is of so communicative a nature that all the inters 
val between a polypus and a man is filled with thousands of 
tpecies of animated beings, of every conceivable form, and 
•tructure, and capacity, in order that happiness of every de- 
gree may be diffused among every possible order of sentient 
existence. Every element of nature, every department of 
our terrestrial ^stem, forms an appropriate abode for living 
^ings. The air, the waters, and the earth teem with ani- 
mate existence of every- size and form, and in such vast 
multitudes as to exceed all human calculation ; and if the 
displays of Divine goodness be thus exuberant in oar sublu- 
nary world, it would be absurd in the highest degree to sup- 
pose for a moment that the millions of vast globes which roll in 
the distant regions of creation are void of inhabitants, sinctf 
the communication of happiness appears to be one great end of 
all the operations of infinite wisdom and omnipotence. 

Thus it appears that the doctrine of a plurality of worlds ie 
not only accordant with every rational view we ooglit to eft* 
(ortain of the eternity and immensity, the wisdom -and good^ 
ness, of the Divine Being, but that the opposite ophiion would 
be repugnant to every consistent and scriptural view we can 
take of the character of the Supreme, and would obscure tho 
glory of every divine perfection. This view, therefore, of the 
universe, considered as replenished with innumerable intelli- 
gences, is calculated to exhibit a more glorioui tad magf^fr 
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eeni idea of the ehtracier and operatioru of the DeUy than to 
suppose his benevolent regards confined to the globe on which 
we dwell. Instead of having only one comparatively small 
world and race of beings under his sway, we here contemplate 
him the supreme ruler of ten thousand times ten thousands 
of mighty worlds, and conducting them all with pnerring skill 
in their vast career. We behold him exercising his moral 
administration over a vast unheree of mindf, more numerous 
than the faculties of men or of angelic beings are adequate to 
compute, supporting and directing all the amazing powers of 
thought, wisdom, mtelligence, idSfection, and moral action, 
throughout every part of his eternal empire, displaying the 
depths of his wisdom and intelligence, tne rectitude of his 
character, and the grandeur of his omnipotence to countless 
orders of intelleetual existence, presenting before them pros- 
pects of magnificence and grandeur boundless as immensity, 
distributing among them all the riches of his beneficence, and 
inspiring Uaem with the hope thst the grandeur of his king- 
dom and the glory of his perfections will continue to be di^ 
played with increasing splendour throughout all the periods of 
an endless duration. Such a Being is calculated to draw 
forth the highest degree of love and admiration from all his 
intelligent offspring, to inspire them with glowing ardour in 
his service, and to excite them to incessant adoration; where- 
as, did the universe consist merely of a boundless mass of 
matter without animation, thought; or intelligence, a veil of 
darkness and mystery would be thrown over all the perfec- 
tions and purposes of the Divinity ; creation would appear a 
vast, mysterious, and inexplicable system ; and no hope woukl 
ever be entertained of tracing the designs for which it was 
brought into existence. 

II. Another general ai]|rument for a plurality of worlds, and 
for an extensive population of the universe, may be founded 
on the following proposition, that, wherever any one perfeetum 
of Deity ie exerted^ there also all hie attribiUee are in opera- 
tuntf and must be displayed, in a greater or less degree, to 
certain orders of intelligences, 'fiiis is a most important 
consideration, which ought to be taken into account in all our 
▼iews of the Divine chuacter, and in all our investigations of 
the Divine administration ; a consideration which is too fre- 
quently overiooked in the views tad reasonings both of phi- 
usopheiB and theologians. 
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The Divine Bein^ is owi undivided essence ; he is not 
compounded of tefarmble parU or qualities, insulated from 
each other. We ought not, therefore, to conceive of his at- 
tributee as so many independent powers or properties, any 
one of which may be exerted without the concurrence or co- 
operation of the other. From the limited views we too fre- 
quently take of the divinity, and from the imperfection of our 
present faculties, we are apt to fall into this mistake ; but 
since all the perfections we attribute to the Eternal Mind are 
ettributes of one indivisible and uncompounded being, we 
•ught never to imagine that power in any instance operatee 
without goodness, or wisdom without rectitude, or that it can 
ever bappen that any one of those perfections can be displayed 
without the harmonious operation of the whole. In whatever 
region of the universe, therefore, God is seen to operate by 
his power, we may rest assured that there also he displays 
himself in the plenitude of aU his other perfections ; that in- 
telligence, wisdom, benevolence, veracity, and rectitude follow 
in the train of omnipotence, displaying in undivided lustre and 
harmony the glories of his character. It is God, invested with 
all his eternal and immutable, his natural and moral attributes, 
and not any single perfection, that acts, arranges, and governs 
throughout the whole amplitude of creation ; and as such, his 
moral grandeur, as well as the physical effects of his power, 
must be displayed in every department of the material uni- 
verse. From the influence of habit, and in consequence of 
the limited faculties of our nature, we are accustomed to say, 
that in one object power is displayed, and in another that tri*- 
dom is manifested ; because that in the one the attribute of 
power appears tc us more prominent, and in the other wisdom 
IS more strikingly apparent. A lofty range of mountains, 
rearing their summits above the clouds, and stretching along 
for several hundreds of miles, strikes the mind with an idea 
tf power in Him who formed them ; but the fine mechanism, 
accomplishing certain useful purposes in the body of an emmet 
or 4 gnat, or the delicate construction of the eye of a dragon- 
tj, arrests our attention more particularly as an evidence of 
vMom, although in each of these cases both power and wis- 
dom are displayed. In no act or operation whatever of the 
Divine Being can it be said, that in that act he is orUy wise, 
or only powtfful, or only benevolent ; for in every operation, 
sad in every part of his procedure, he acts in the plemiude of 
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all hiB easentia) attributes, although the full display of all his 
perfections may not, in eyery instance, be open to our in* 
spectioD. 

If, then, the positions now stated be admitted (and I see 
not how they can be called in question), it necessarily follows 
that all the vast globes dispersed throughout the universe are 
either inhabited, or contribute, as pur sun does, to the comfort 
and enjoyment of percipient existence; for if wisdom and 
goodness uniformlv, and of necessity, accompany the agency 
of power, and if these attributes can be exercised only in re-> 
lation to sentient or intelligent beings, such beings must axis( 
wherever such perfections are exercised. To suppose the 
contrary would involve a palpable absurdity, and present a di*\ 
torted and inconsistent view of the adorable character of Je- 
hovah. 

In our survey of the sidereal heavens and the remoter prov« 
inces of the Divine empire, we behold little more than an 
overwhelming display of almighty power. Our remotenesa 
from those magniucent scenes prevents us from tracing the 
minute contrivances of Divine Wisdom in relation to any par* 
ticular system, or the displays of Divine Beneficence towarda 
its inhabitants. But our incapacity of perceiving the effects 
of wisdom and goodness forms no argument against the actual 
exercise of these perfections. If it be admitted that infinite 
wisdom and benevolence are the necessary accompaniments^ 
of almiehty power, we may rest assured that those perfections 
are in lull and constant exercise wherever creating power has 
been exerted, although, from our present situation in the uni« 
Terse, their operation be concealed from our view. In every 
instance where Omnipotence has put forth its energies, it may 
be considered as a stage or theatre on which the Divine wis- 
dom and benevolence may be displayed. And as wisdom and 
goodness can only have a reference to percipient and intelli- 

font beings, wherever those perfections are exercised, such 
eings must necessarily be conceived to exist ; otherwise we 
in enect destroy the timplicUy of the Divine nature, we divide 
the Divine essence into so many independent attributes, and 
virtually declare that in the work of creation the Deity does 
not act in the full exerciae of his indivisible and eternal per- 
fections. 

The above considerations, if duly weighed and understood, 
appeal to me to imbody an argument for the doctrine of aa 
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faidefinite planlity of worlds which may be considered as 
smonnting to a moral demonstration. 

III. There is an absurdity involved in ihe contrary sufpo- 
tition, namely, thai the distant regions of creation are devoid 
of inhabitants. 

1. There are two modes of reasoning which have been em* 
ployed to prove the truth of a proposition ; the direc4 method, 
by bringing forward arguments, or following out a train of 
reasoning bearing expressly on the position to be supported ; 
or the indirect method, by showing the absurdity of maintain- 
ing the opposite position. Mathematicians term this latter 
species of reasoning the redudio ad abturdumt and sometime^ 
employ it instead of the direct method, by showing that the 
contrary of the position laid down is impossible, or iuYolves 
an absurdity ; and this method of' proof is considered as valid 
and as strictly demonstrative as the other ; for the opposite 
of truth must be falsehood. If, therefore, any propositiouy 
whether mathematical or moral, can be shown to involve an 
absurdity, or to be inconsistent with a well-known and ac- 
knowledged truth, or directly contrary to it, we may safely 
conclude that such a proposition must be false. 

To feel the force of such an argument in the present case, 
let us suppose for a moment that the planetary and stellar orbe 
are destitute of inhabi^ints. What would be the conse- 
quences 1 All those vast bodies must then be considered ^M 
regions of eternal silence, solitude, and desolation. The sua 
illuminates the surfaces of such huge globes as Jupiter an4 
Saturn, but there are no visual organs to perceive tne lustra 
he throws around, no percipient beings to .feel the influence 
cf his heat and other benign agencies. Time is measured 
with exquisits precision by days, and months, and years, but 
all to no purpose ; for Ho rationsl beings enjoy the advantage 
of such measures of the lapse of time, and the Deity — to 
whom"" one day is as a thousand years, and a thousand years 
as one day"— stands in nq need of such movements to mark 
the periods of duration. Day and night, spring and summer, 
•ncceed each other, bat they ha?e no relation to the wants or 
•Djorments of sensitive or intellectual natures* The melody 
of the ^[roves, the bleating of flocks, the lowing of herds, the 
harmomous accents of human voices, or the music of angelic 
choirs, never for a moment disturb the pro(ound and awful si* 
lance which for ever prevails ; not a single murmur meets (he 

'^ Z 
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ear, unless howling winds, amid dreary deserts and rugged 
rocks, should render the scene still more hideous and dokinil. 
Some of those mighty glohes are encircled with splendid rings 
and a retinue of moons, which adorn the canopy of the sky, 
and present a scene of grandeur far more diversified and suV 
lime than human ey6s have yet beheld ; but no intelligent agents 
exist in those regions to admire and enjoy the wondrous spec- 
tacle and to adore the Creator. In short, all is one wide scene 
of dreariness, desolation, horror, and silence^ which would fill 
a spectator from this world with tenor and dismay. 

Were an inhabitant of earth to be transported to Jupiter or 
Saturn, be might behold resplendent scenes in the canopy of 
the firmament ; but how great would be his disappointment to 
find nothing but boundless deserts and desolate wastes, with- 
out one sentient being to cheer the horrors of the scene, and 
not a rational intelligence to communicate a single sentiment 
or to join him in the contemplation of the objects above and 
around him ; and were he to range, throughout an indefinite 
lapse of Sjges, from one globe to another, and from one corner 
of the universe to another, and find the same gloomy solitudes 
and desolations, he could find no stimulus to excite him to 
admiration or rapture, or to elevate his soul in adoration of 
the Creator. Even the most resplendent scenes, adorned with 
all the riches and beauties which the most lively imagination 
can depict ; mountains of diamonds, and plains diversified with 
all the beauties of the vegetable creation, could impart no 
real pleasure while unenlivened with the principle^f animation 
and the energies of mind. What a ffloomy and horrible pic- 
ture would such a scene present of the frame< of universal 
nature, and what a veil of darkness and mystery would it 
throw over the perfections of the Eternal ! for it is the scenes 
connected with life, animation, mental activity, moral senti- 
ment, fflowiuff afifection, social intercourse, and the mutual 
sympathies of intellectual beings, that can alone inspire the 
soul with rapturous emotiozis, throw a charm over any part of 
creation, and exhibit the Almighty Creator as amiable and 
adorable. It is chiefly from the relation in which the material 
world stands to sensitive and intellectual existence that its 
beauty and order are recognised and admired by contempla- 
tive minds, and that the wisdom and beneficence of the Deity 
are traced in all their minute and multifarious bearings. In 
our world, as it now stands; the arrangement of mountains 
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■nd vales, the various properties of the watery element, and 
its transmutation into vapours, clouds, and dew, the admira- 
ble mechanism of the atmosphere, the fertility of the earthy 
and the beautiful colouring which is spread over the face of 
Datnre— which are productive of so many beneficial effects, 
and so evidently display the wisdom of Deity — ^would all ap- 
pear as so many means without an end, as contrivances toitk' 
mU utCy if the earth were destitute of inhabitants. And if all 
the other departments of creation were likewise devoid of an- 
imation and mtelligence, scarcely a trace would be left tbrougbr 
out boundless space of the wisdom and benevolence of the 
Eternal Mind. 

8. In the next place, such a position as that which I am now 
opposing would be inconsistent with that principle of variety 
which appears so conspicuous throughout the whole range of 
the Divine operations, and with that progresnve expanncn of 
inUUechud views which appears necessary to the perpetual 
enjoyment of immortal beings. 

In order to permanent enjoyment, it is necessary, from the 
Tefy constitution of the mind, that one scene of happiness 
flhoald succeed another ; that the soul should look forward to 
the future, to something new, or more grand and expansive 
than it has yet beheld or enjoyed. It can never rest in present 
objects and attainments^ but is always on the wmg for som»- 
thmg hij|her and more exquisite than it httyet grasped ot ei^ 
joyed. What is the reason, in most cases, why impriMtunetU 
produces so doleful an effect upon the mind, but because its 
▼iews and its actions are- confined to a narrow circle 1 And 
if in such a situation newspapers, books, paper, pens and ink, 
be withhebi, so as still farther to circumscribe the mental.view, 
its want of enjoyment and its misery are still more increased. 
Why would a literary man feel unhappiness had he no access 
to books, joumi^s, and the periodicals of the day, nor any 
other means of information respecting passing events, but b^ 
cause he would thus be confined to his pesent range of view, 
and prevented from enlarging it ? And why should the man 
who devours the periodical journals to-day, feel as craving 
desires to-morrow to pursue similar records of intelligence^ 
to mark the progress of passing events, but from the same 
vehement desire to expsnd his present intellectual views! 
Were such desires to remain ungratified, and the prospect of 
Ux&mt information entirely shut up, a certain degree of misery 
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would necessarily be felt bj erenr rational mind. In another 
woTld, something similar would happen in the case of all in- 
tellectual beings, were no new scenes and prospects erer un- 
folded to view 

Divines haye generally admitted that the eternal world, in 
like case of the righteous, will be a state of perpetual and un- 
interrupted enjoyment. Such enjoyment, however, could 
never be realized, unless new scenes and objects, worthy of 
the admiration of exalted intelligences, were progressively dis- 

Elayed. But the contemplation of rude masses of matter, 
owever vast in point of size and extent, and however mag- 
nificent in point of splendour, were they entirely unconnected 
with mind and moral action, would produce no high d^ee of 
enjoyment to beings possessed of capacious powers of intel- 
lect ; for in such objects they could trace no evidences of skill 
or design, nor would they perceive any overflowings of Divioe 
goodness to inspire them with gratitude and praise. We are 
warranted from Revelation to expect that in the future world 
the knowledge of good men will be indefinitely increased, in 
feepect to their more enlarged conceptions of the Divine Be- 
ing, and of his works and ways ; that, among other subjecta, 
they shall become more acquainted with the distant r^ione 
of creation, the destination of those great globes which we 
iM»w behold at an impassable distance, the history of their in-* 
habitants, the various stages of improvement through which 
diey have passed, the most remarkable events which have 
happened among them since their creation, the relations which 
the different worlds bear to each other, the various orders of 
intellectual beings, and their distinctive >characl eristics and 
endowments; witn many other particulars^ which would afiford 
ata ample field of investigation and contemplation which could 
•eansciy ever be exhausted, and a source of progressive and 
permanent delight. But all such prospects of knowledge and 
enjoyment would be for ever shut out, were the universe e 
eollection of mere matter unconnected with mind or intelli- 
gence, and the distant view of an immortal existence would 
ivresent httle else than a scene of monotony or a boundiese 
elank. 

In the future world, although the circumstances in which 
llie mind will exist will be different from its present local as* 
■ociations,' yet its faculties^ desires, and affections will not be 
mieniiaUy changed. It will continue the same identical be- 
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hs, only trenspoited to another regioD, and connected with 
other objects and associations. It will have the same or sim- 
ilar aspirations after happiness, the same desires after new ob- 
jects and discoveries, and the expansion of its intellectual 
views, and the same delight in beholding one scene of cre- 
ating grandeur after another unfolding itself to view, as 
it feels, in a certain de^e, in the prclsent state. Such 
desires after progreasive improvement in knowledge and hap- 
piness are implanted by the Creator, and form an essential 
part of the constitution of th^ human soul, and therefore can 
never be eradicated so .long as it is sustained ip eiistence. 
But it it evident, from what has been already stated, that such 
desires could never be gratified, andHhat its expectations of 
higherdeciees of intellectual expansion and enjoyment would be 
frustrated, were the scene of Omnipotence nothing more than 
an indefinite extension of matter without life or intelligence ; 
for in such a case there would be little scope for the exercise 
and expansion of its powers throughout an immortal existence, 

3. The supposition that matter throughout the universe ia 
not connected with mind would present a distorted view of 
the character of the Almighty, and throw a veil over the 
moat glorious perfections of his nature. It would virtually de- 
prive the Creator of the attribute of unsdom ; since no display 
of it would be perceived in the most magnificent works of his 
hands. It would, in effect, rob him of his gooitUM ^ since, 
throughout the mightiest and most extensive portion of his 
works, no enjoyment i« communicated to bemga endowed 
with either sensitive or rational natures, which are alone capa- 
ble of being recipients of his bounty ; consequently, no tribute 
of gratitude and thanksgiving would be offered, aoid no praises 
or adorations would ascend to the throne of th» " King eter- 
nal, immortal, and invisible," from the greateat portion of his 
boundless dominions. It would prevent us from beholding 
any extensive display of the recHiude of his character and the 
equity of his government in the moral administration of the 
universe. Now wisdom, goodness, and rectitude can only 
be exercised in reference to intelligent naturea, and cannot 
possibly be displayed where such beings have no existence. 

The denial, therefore, of the position, that the great universe 
is peopled with inhabitanta, would lead ua to contemplate a 
Being whose povrer has brought into existence a magnificent 
tssemblage of means without an end; who has prepared 

Z% 
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glorious habitations fitted for the enjojrment o{ rational oatoiefl^ 
but has never peopled them ; who is the alone source of hap- 
piness, and yet refutes to communicate of his goodness where 
there is full scope for its exercise ; and who is the Supreme 
£<awgiver and the spring of moral order, and yet afibrds no 
display of his moral attributes throughout the immepsity of his 
works : fbr this earth, and all the beings that have ever been 
connected with it, are but as a drop to the ocean compared 
with the immensity of the materiat universe. Can it there- 
fore be a theatre of sufficient lexpaosion for the display of the 
oharacter and attributes of that Being who has existed from 
eternity past,' and will exist to eternity to come, and whose 
presence fills the amplitudes of boundless space 1 

If, then, such absurd consequences necessarily follow from 
maintaining the position that there is no plurality of worlds} 
^kAt poaition cannot possibly be true. It undermines truths 
of the first importance, which die at the foundation of all con- 
sistent views of the character of the Deity, and which are 
acknowledged to be such by all rational theists and Christian 
divines. And, since what is directly opposed to truth must 
be error, and itice versa, it follows that the doctrine we are 
supporting must be considered as susceptible of moral demon- 
stration ; for it may be laid down as an axiom, that it is es- 
sential to the character of Deity that he act consistently in all 
parts of his dominions, that be display in every instance all 
%is perfections in harmony, and that, wherever his omnipotience 
Ikas been exerted, there likewise he must display his wisdom, 
benevolence, and rectitude. Whatever opinion, therefore, 
directly tends to undermine or oppose such views of the Divine 
character and perfections, must be absolutely untenable, and 
the opposite opinion must be indisputably true. 

In my work on ** Celestial Scenery*' 1 entered on the con- 
sideration of several arguments which tend to prove the doc* 
trine of a plurality of worlds, and that the planets of the solar 
system in particular are the. abodes of intellectual beings. 
This position was illustrated at some length from the following 
considerations : that there are bodies in the planetary system 
of such magnitudes as to aflford ample scope for myriads of 
inhabitants ; that there is a gevural simtiarity among all the 
bodies of the system, which afibrds a presumptive evidence 
that they are intended to subserve the same ultimate designs ; 
^t, connected with the {denetSt there are certain specuu or- 
rangements which indicate ibim adaptation to the enjoyment 
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of seDsitive and intellectual beings; that the sceneiy of the 
heavens, as viewed from the surfaces of the larger planets and 
their satellites, forms a presumptive proof of the same position ; 
and that the fact that every part of nature in our world is des- 
timed to the support of amffMUed beings affords a powerful 
argument in support of this doctrine. These arguments and 
considerations, when viewed in all their bearings, and in con- 
nexion with the wisdom and goodness of the Divine Being, 
might be considered, without any farther discussions, as quite 
sufficient to substantiate the position, that the planets and 
satellites of our system, as well as other departments of the 
universe, are, the abodes of sensitive and intelligent beings. 

In the preceding pages I have offered a few additional con- 
siderations bearing on the same point, which I trust will tend 
to corroborate the arguments and reasonings formerly adduced. 
I have shown that the doctrine of a plurality of worlds is more 
worthy of the perfections of the infinite Creator, and gives us 
a more magnificent idea of his chaiacter and .works, than to 
suppose his benevolent regards confined to our comparatively 
diminutive world ; that it is more accordant with the injmUy 
and eternity of the Divine Being, Mid with his wisdom and 
benevolence f than the opposite position ; that wherever any one 
perfection of Deity is exerted, there also aU his attributes are 
m operation; ana, consequently, wherever Omnipotence is 
seen to operate, there likewise wisdom, benevolence, recti- 
tude, and every other Divine perfection must be displayed 
in reference to intelligent beings ; that there is an absurdity 
involved in the contrary supposition ; that this supposition 
would represent the universe as an iomiensQ desert, unworthy 
of the contemplation of intelligent minds ; that it would pre- 
vent the progressive expansion of intellectual views in a future 
state, and present a distorted view of the character and at- 
tributes of the Almighty Creator. All these aiguments and 
considerations, when viewed in a proper light, tend to yield a 
mutual support to each other ; they hang together in perfect 
harmony, and they are in full consistency with the most ami- 
able and sublime conceptions we can form of the Divinity, and 
therefore ought to cany irresistible conviction to the mind of 
every unbiased and intelligent inquirer. To my own mind they 
amount to a moral demonstration ; so that I am as fully con- 
vinced of the truth of the position we have been maintaining, 
as if I were transported to the regions of distant worlds, and 
permitted to mingle in association with their inhabitants. 
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CHAPTER XVII. 

A PLURALITY OV WORLDS PBOTSD FBOM DITINK KBVELATION. 

It is somewhat difficult to persuade the greater part of man- 
kind that there are any habitable worlds besides our own, or that 
rational beings, somewhat analogous to man, may inhabit the 
planets of our own or of other systems. Even the greater 
part of Christians, and st^me who are possessed of a considera- 
ble degree of intelligence, can scarcely be persuaded that there 
are more worlds than one, or that the Divine government ex- 
tends beyond the Christian church and the nations of the earth; 
and they attempt to vindicate their opinion by asserting, that 
the Scriptures never make the least allusion to any world ex- 
cept that in which we dwell. Although this were in reality 
the case, it would form no argument against the doctrine of a 
plorah^ of worlds ; for the revelations contained in the 
Scriptures are chiefly of a .mora/ nature, their great object be- 
ing to counteract the depravity of man, an^ to a&rd information 
respecting the plans, and perfections, and moral government of 
the Divine Being, which the unassisted light of nature was un- 
able to. explore. They were not intended to teach us the p^rin- 
ciples of physical science, or the particular knowledge of any 
other subject which the human faculties were of themselves 
adequate to acquire ; but to direct us, in all our surveys of the 
works ~of God, to look upward to him as the Supreme Agent, 
to trace his attributes in all his operations, and to offer him a 
tribute of grateful adoration. The Scriptures, therefore, would 
be fully sufficient to answer all the purposes of a revelation to 
man, although they made no allusion to other worlds or to 
other intelligences within the range of the Divine government 

Since the system of nature, the system of revelation, and 
the rational faculties of man, had their origin from the same 
Almighty Being, we should naturally expect that they should 
perfectly harmonize in their grand lineaments, and in the truths 
they are calculated respectively to unfold \ or, at least, that 
there should be no glaring contradictions between the intima- 
tions given by the one and by the other. If the investigations 
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of reason in regard to the material vniverse necesaariljrliHd to 
the conclasion that numerous worlds exist throughout immenik 
ity, and if the Scriptures contain a communication from God, 
we should never expect to find in that revelation any proposition 
asserting that there is only one world and one race of intelligent 
beings in the universe,. and it is. needless to say that no such 
proposition is to be found in the Bible. On the contrary, 
though the Scriptures never directly or explicitly treat of thiis 
subject, the doctrine of a plurality of worlds w imhodied in 
many passage* of the sacred writings ; and the language of the 
inspired penmen is in all cases perfectly consistent with the 
idea of myriads of worlds existing throughout the universe. 
To illustrate this position, in a few instances, is the object of 
this chapter ; and as the passages of Scripture in which this 
sentiment is imbodied are more numerous than is generally 
apprehended, I shall select only a few of them as the subject 
of comment and illustration. 

The first passage on which I shall offer a few remarks is 
Psalm viii., 3, 4 : ** Whei;i I consider thy heavens, the work of 
thy fingers, the moon and the stars, which thou hast ordained ; 
what is man, that thou art mindful of him ! or the son of man, 
that thou visitest him !" 

When composing this hymn of praise to God, the Psalmist 
evidently appears to have been contemplating, with intelligence 
and pious emotion, the glories of the nocturnal sky, the moon 
walking in brightness alonpr the canopy of heaven, and the stars 
and planets ouffusinff their lustra from more distant regions. 
Viewing those respondent orbs, his thoughts seem to have 
taken a fli^t into the regions of immensity, and by the ^i- 
dance of his rational powen, and aided by the spirit of inspura* 
tion, he takes an expansive view of the multitude, the magni- 
tude, and the grandeur of those magnificent orbs which foU 
in the distant tracks of creation. Overwhelmed with his views 
of the immensity of the universe, and of the perfections and 
grandeur of its Creator, he breaks out into this striking ex- 
clamation, ** Lord ! what is num, that thou art mindfiil of him! 
or the son of man, that thou visitest him !" Surveying with 
bis intellectual eye the boundless extent of God*s universal 
empire, he shrinks, as it were, into nothing, and. seems almost 
afraid lest he should be forgotten or overiooked amid the im- 
mensity of beings over which the Divine goYemment extends. 
Now there could be no emphasis or propriety in this exslama*- 
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tion if ^e inbabitants of tUs globe were the only ntional be- 
ingi that peopled the materid universe ; for if man is the 
principal inhabitant of creation, it could be no matter of won- 
der and astoniahment that God should be *< mindful of him/' 
and exercise towards him a special regard and superintendii^ 
care. Such a minute attention and affectionate regard is no- 
thing mare than what we should have naturally expected. 
But if the immensity of space be diversified with ten thousand 
times ten thousand worlds, replenished with rational inhabi- 
tants, as science and right reason demonstrate ; if the race of 
Adam appear no more in the proportion to the beings that peo- 
ple the amplitudes of creation than as a drop to the ocean, then 
the Divine condescension appears truly wonderful and aston- 
ishing ; that, from the heights of his glory in the heavens, the 
Most High should look down with an eye of complacency on 
the puny inhabitants of earth, and regard them with a Father's 
attention and care. This is evidently the leading idea which 
the pious exclamatian of the Psalmist is intended to convey ; 
and therefore, if this globe were the only or the principal 
abode of rational beings, such language would be mere hyper- 
bole, or something approaching to bombast, which would be 
inconsistent with the veracity and solemnity of an inspired 
writer. 

It appears, then, that the passage under consideration is not 
only consistent with the doctrine of a plurality of worlds, but 
necessarily imbodies in it the idea of the Divine empire being 
indefinitely extended, and comprising within its range numer- 
ous orders of exalted intelliffences. It likewise teaches us, 
that while the Almighty has diversified the fields of immensity 
with innumerable worlds ; that while he sits enthroned on the 
magnificence of his works in the distant regions of his creation, 
and governs the afifairs of unnumbered orders of intellectual 
existence, he also exercises the mimUest superirUenience over 
every world he has created^ however diminutive in comparison 
of the whole. His eye rests on the humblest and the minu- 
test of its objects, and his Spirit watches over it as vigilantlr 
as if it formed the sole object of his physical and moral ad- 
ministration ; 80 that neither man nor the smallest microscopic 
animalcuhs are overlooked amid the multifarious objects of 
the Divine government. This is an attribute peeuUar to the 
Most High, which flows from the immensity of his nature 
and the boundless knowledge he has of all his works, and 
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which gives us a more glorious and suUime idea of hi^ char- 
acter than if his Regards were confined to one department of 
his empire or to one order of his creatures ; and in nothing is 
the Divine Being so immensely separated from man, or from 
any other rank of intelligent existence, as in the display he 
gives of this wonderful and incommunicable attribute. By 
overlooking this peculiar characteristic of the Divinity, and 
attempting to compare his procedure with the limited concep- 
tions of our own minds, we are apt t« indulge in very contracted 
and erroneous views respecting his nature and universed gov- 
emment, as w^U as in regard to the revelations of his word 
and the dispensations of his providence. 

The jiext passage I shall notice is Isaiah xl., 15, 17 : 
<* Behold, the nations are as a drop of a bucket, and are 
counted as the small dust of the balance." ** All nations be- 
fore HiM are as nothing, and they are counted to him less than 
nothing and vanity." 

In the chapter from which these words are taken, the 
prophet announces deliverance from the captivity of Babylon, 
and the approach of that period when " the glory of Jehovah 
shall be revealed, and when all flesh shall see it together." 
In order to obviate every difficulty that might seem to stand 
in the way of the accomplishment of such a glorious event, 
the prophet describes, in the most sublime language, the per* 
fections and character of him by whose agency this astonish- 
ing change in the world was to be introduced. He is declared 
to be that Almighty Being " who nteasures the ocean in the 
hollow of his hand, who meteth out the heavens with the span, 
who comprehendeth the dust of the earth in a measure, and 
weighetb the mountains in scales, and the hills in a. balance." 
The prophet likewise denounces the folly and wickedness of 
idolatry, by exhibiting the character and operations of him 
whom no material images, however splendid, can ever rep- 
resent or adumbrate. " He sitteth on the circle of the sky 
which surrounds the earth, and the inhabitants thereof are as 
msshoppers ; he stretcheth out the heavens as a curtain ; he 
oringeth forth their host by number ; he calleth them all by 
their names,by the greatness of his might ; for that he is strong 
in power, and there is no searching of his understanding." 
Among these sublime descriptions are contained the passages 
I have quoted : " Behold, the nations are as the drop of a 
backet." **A11 nations before him are as nothing," &c. 
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Such declarations coald Mcarcely be made with propriety if 
tp. the rolling orbs of heaven were destitute of inhabitants ; 
ftr then it would not be true that *' all nations are as the small 
dust of the balance," and that they are "coutited to Jehovah 
88 less than nothing and vanity." They who deny the doc- 
trine of a plurality of worlds assume the position " that man 
holds the principal station in the .material universe ;" but, were 
this the case, then the nations of the earth, and ** their multi- 
tude and glory," behooved to be considered as the greater por- 
tion, or as one of the greater departments of the l)ivine em* 
pire ; and if so, it would be approaching to eztravagsnce and 
tiombast for any one to declare that they are only lue a drop 
compared with the ocean, like a few ptftieles of dust com- 
pared with a mighty island, or, in comparison with other de- 
partments, that ** they are as nothing, and less than nothing 
and vanity." 

We are here to consider the comparisons and contrasts 
drawn in those passages as referring, not to Jehovah, abstract- 
edly considered, but to the mamfestatiofu he has given of his 
Siwer, wisdom, and grandeur in the scenes of the universe, 
ence we are directed, in the chapter from which our quota- 
tions are taken, to ** lift up our eyes on high," and contem- 
plate *Uhe firmament of his power;" to *' behold the hosts" 
of resplendent globes which he has dispersed, throughout the 
regions of space " by the greatness of his strength," and to 
consider that the vast extent of the celestial spaces have been 
*' meted out with the span." When the inspired writers de- 
mand from their hearers a sentiment of reverence and admira- 
tion, they do not present to them metaphysical reasonings w 
abstract views in reference to the perfections of Jehovah, but 
describe those exhibitions of his powerand grandeur which are 
calculated to strike the senses and imagination, and to excite 
the emotion intended. Thus, when the prophet Jeremiah 
wished to impress his hearers with a reverential sense of the 
greatness of God, he describes him by the effects of his power 
and wisdom as displayed in his operations. ** Who would 
not fear thee, oh King of nations ! He hath made the earth 
by his power, he hath established the world by his wisdom* 
and hath stretched out the heavens by his discretion. Wl^ea 
he uttereth his voice, there is a noise of waters in the heavens, 
and he causeth the vapoyrs to ascend from the ends of the 
earth ; he maketh lightnings with rain, and bringeth the wind 
out of his treasures." 
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In like manner, in the pasaaget nnder conaideration, wv 
are to conaider the contrast here stated as drawn, not between 
til nations and Jehovah as an abstract Being, whose perfec- 
tions are infinite ; for in this respect no comparison can be 
made, but as drawn between this earth with nQ its inbabil^nta, 
and the innamerable globes which are scattered thronghoot 
the regions of immensity. And the most enlightened astron- 
omer, after his boldest excursions into the illimitable tracks of 
creation, could devise no language to express his emotions, 
and the contrast that subsists between this globe and the im- 
mensity of the heavens, more appropriate and energetic than 
the passage before us. This world, with ** all that it inherits,'* 
is here represented as a single drop of water to the migh^ 
ocean, or as a few particles of duat to the most spacious ooj* 
tinents, when compared with the grandeur and immensity of 
nature ; yea, to complete the contrast, it is ** counted as no- 
thing, and less than nothing and vani^." When we survey 
the vast globes which compose the planetary system ; when 
we wing our flight in imagination to the starry resions, and 
leave the sun and all his attendants behind us, till they dwin* 
die to an undistinguishable point ; when we prosecute ouv 
course through thousands of nebule, every one of them con- 
taining unnumbered suns and systems ; and when the mind 
is bewildered and overpowered at the immensity of the pros- 
|>ect, we cannot but perceive that the language of the prophet 
IS the most impressive, and the fittest that could have been 
selected ; that it is most emphatic, and hterally true. But if 
. tfais earth were the principal part of God's universe, there 
could be no propriety in such language, and it could be con* 
sidered as allied onl^ to extravagance and pompons declama- 
tion ; a characteristic which ought never to be applied to the 
writers of the sacred records. 

We ought likewise to consider, that the contrast is not sta- 
ted between the earth, considered merely as a material system^ 
and the amplitudes of the firmament, but between the ncUunu 
of the earth and the innumerable order of beings which peo» 
pie the universe, plainly implying, in my apprehenaion, that 
unnumbered myriads of intelligences occupy the celestial 
worlds, in comparison of which all who now dwell upon the 
earth, or who have occupied its surface since time began, aie 
only as a drop to the ocean. The passage before us may 
therefore be considered as almost a direct intimation of a plu« 

Aa 
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nlity of worlds ; and if it could be jfffoved that no other 
worlds existed, I should scarcely consider the strong language 
here used as the dictate of inspiration ; hut when we consider 
what appear to be the true references of the prophet's lan- 
guage, and the magnificent ideas k suggests, it conveys the 
most glorious and sublime conceptions of the grandeur of 
** the high and lofty One who inhabiteth eternity/' and whoce 
presence fills the immensity of creation. 

The next passage I shall adduce in support of the position 
under consideration, is Nehemiah ix., 6 : ^^Thou, even thou, 
art Lord alone ; thou haa^t made heaven, the hbaven op heav- 
ens, with all th^ir host ; the earth, and all things that are 
therein ; the seas, and all that is therein ; and thou preservest 
them all ; and the host of heaven worshippeth thee." 

Here the Most High is represented, not by a metaphysics 
exhibition of his infinity, eternity, and omnipotence, abstract- 
edly considered, but by the manifeslaHafu he has made of 
himself in his wonderful operations, both in heaven and on 
earth ; and this is the general, I may say universal, mode 
in which the sacred writers exhibit tho character and perfec- 
tions of the Deity. " Thou hast made heaven, the heaven of 
heavens, with all their host." By " heaven" is here to be un- 
derstood the visible firmament, with all the stars and planets 
perceptible by the human eye, which is the sense in which the 
term heaven is generally taken when God is represented as its 
Creator. The " heaven of heavens" is an expression which 
is worthy of particular attention, and evidently includes in it 
an idea far more extensive and sublime than what most read- 
ers generally attach to it. It evidently intimates that, far be- 
yond the visible starry heavens which we behold, there are 
unnumbered firmaments, composed of other stars and systems, 
stretching out towards infinity on either hand, and which mor- 
tals in their present state will never be able to descry. We 
have already attained some glimpses of such firmaments. 
More than a hundred millions of stars, in addition to those 
distinguishable by the naked eye, are within the reach of the 
telescope, if all the regions of the sky were by this instru- 
ment thoroughly explored. We behold several hundreds, and 
even thousands, of nebula in different spaces of the heavens, 
each of them consisting of thousands of stars, which would 
form a firmament as glorious and expansive as that which ap- 
pears to a common observer in the midnight sky ; so that. 
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were we removed from one of those nebolfl to another, we 
shoold behold at every stage a new firmament, composed of 
stars or other luminaries altogether different from what we had 
seen before, or from what we perceive in the firmament 
which is visible from our globe. These facts, which have 
been brought to light by the discoveries of modern astronomy, 
while they discover the infinite power and grandeur of the 
Divinity, serve likewise to illustrate many of the declarations 
of his word, and particularly such expressions as that before 
us, ** the heaven of heavens," the boundless empire of the 
** King eternal and invisible," in which he reigns over un- 
numbered intelligences. The same emphatical expression is 
used in the prayer of Solomon at the dedication of the tem* 
pie : ** But will God in very deed dwell on fiarth 1 Behold, 
the heaven and heaven of heavens cannot coatain thee !" im- 
plying that far beyond the range of the mateiial universe, vast 
and extensive as it is, the ffreat Jehovah resides in the glory 
of his invisible attributes, filling immensity with his presence. 
By " the host of heaven'* is doubtless to be understood the 
inhabitants of those numerous worlds and vast regions here 
designated by the most emphatic expression which could be 
selected, " the heaven of heavens ;" intimating that the same 
Almighty Being who launched into existence those iimumera- 
ble globes, also replenished them with countless orders of in- 
telligent existence, capable of enjoying his bounty, and offer- 
ing to him a tribute ot ador^ion. Hence it is here declared, 
** the host of heaven toorskippeth thee ;" evidently implying, if 
there is any rational idea to be elicited from the passage, that the 
bodies which compose " the heaven of heavens** are occupied 
with inhabitants ; that these inhabitants are endowed with ca- 
pacious powers of intellect ; that their numbers conespond 
with the amplitude of the regions which they occupy ; that 
most, if not all of them, are invested with the attribute of mor- 
al perfection, and are consequently in a state of happiness ; 
that they employ their faculties in contemplating the perfec- 
tions aiid operations of their Creator ; and that they magnify 
and adore lum in the loftiest strains, as the centre and source 
of all. their felicity : all which appears to be implied in the 
passage, ** the host of heaven worshippeth thee." For no be- 
mg can with propriety be said to worship Jehovah, unless such 
as are endowed with moral and intellectual powers, capable of 
appreciating his perfections, as displayed in the universe, and 
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of perceiving that he is worthy of all homage and adoration. 
In accordance with each views, the Psalmist, when his soul 
was inspired with the higher strains of devotion, in a suhlime 
apostrophe, calls upon the whole intelligent universe to adore 
the name of Jehovah: " Praise ye Jehovah from the heavens; 
praise him, ye heaven of heavens," or ye inhabitants of those 
higher regions ; ** praise him, all ye his angels ; praise him, all 
ye his hosts. Let them praise the name of ihe Lord, for his 
name alone is exalted, and his glory is above the earth and 
heaven.'' If, therefore, there were no other worlds than ^hat 
on which we dwell, such magnificent expressions would lose 
all their sublimity, would be almost without meaning, and 
might be regarded rather as the turgid exclamations of an en- 
thusiast than as the sober dictates of inspiration. But when 
we take into view the immensity of the universe, and the nu- 
merous worlds and beings it contains, such expressions, though 
among the strongest which human language can furnish, fall 
far short of communicating the lofty meas they are intended 
to represent 

Such passages as the following may likewise be considered 
as imbodying views of the same description : Psalm ciii., 19, 
** The Lord hath prepared his thbonb in the heavens ; and 
his kingdom ruleth over all." 

This, along with a number of similar passages interspersed 
throughout the Scriptures, evidently implies that the heavens 
form the principal part of the Divine empire, compared with 
which this earth is but as a point, and " ul its inhabitants re- 
puted as nothing.*' They are represented as the chief and 
appropriate residence of Jehovah, where he displays the glory 
of his perfections to unnumbered intelligences. Hence M 
is declared to have " established his throne in the heavensy** 
intimating, that it is in those' higher and more expansive re- 
gions that the principal arrangements of his government have 
been made, that the beneficence and rectitude of his charactw 
are manifested, and that the grandeur of his moral administra- 
tion is most extensively displayed. But it is evident, that where 
there arc no intellectual beings there can be no moral govern- 
ment ; and therefore, if the Almighty has a government in 
the heavens, these heavens must be peopled with beings eii" 
dowed with moral and intellectual faculties, capable of being 
the subjects of a moral administration. To suppose a gov- 
ernment without subjects is evidently preposterouB tod ab* 
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tord. It is added, " His kingdom ruleth over all'' Wher* 
ever these expansive heavens extend, and however numerous 
and august the worlds and systems which lie within their 
range, they are all under the superintendence and sviray of the 
Divine goveniment, which extends its care and moral ener* 
gies over the remotest regions of the universe. But as there 
can be no kingdom without rational and moral subjects, there* 
fore, wherever the kingdom of Jehovah extends throughout 
the illimitable spaces of immensity, there must be myriads of. 
beings endowed with rational and moral natures. Similar re- 
marks might be made upon such declarations as the follbwing : 
** The Lord, he is God in heaven above,'' intimating bis rule 
or dominion over' the worlds on high ; *' Behold, the heaven 
and the heaven of heavens is the Lord thy God's,'* intimating, 
likewise, that he presides in high authority over all the beings 
they contain ; " Thine, oh Lprd, is the greatness, and the 
friory, and the majesty ; for all in heaven and in earth is thine. 
Thine is the kingdom, oh Lord, and thou art exalted above 
all ;" ** Heaven is my throne and the earth is my footstool ;" 
** His kinffdom is an everlasting kingdom ;" ** His dominion 
is an everlasting dominion ;" and, " He doth according to his 
will in the army of heaven, and amo^ the inhabitants of the 
earth." All these, and similar passages, imply rule and dOr 
fiuntofi over the inhabitants of the heavens ; and, consequently, 
intimate that the celestial worlds are occupied by the subjects 
of the Divine government. It is not improbablethat the ex- 
pression which 80 frequently occurs in Scripture, *' the Lord 
tf Hosts" or the Lord of armies, has a particular reference to 
the universal dominion of Jehovah over the countless myriads 
which people the distant regions of creation. 

Psalm cxlv., 9 : " The I^rd is good to all ; and his tend«r 
mercies are over all his works." 

The goodness of God, in innumerable modes and instances^ 
is displayed, not only towards man, but to all the diversified 
orders of animated existence in tins lower world. But it is 
not confined to this terrestrial sphere, but is diffused wherever 
his wisdom and omnipotence have prepared habitations for 
sensitive and intellectual beinffs. Hence it is here declared, 
that **his tender mercies," or ute emanations of his goodness 
and beneficence, " are difiused over all his works ;" imply- 
ing that, throughout the whole range of the materid system, 
howevor far it may extend, the beneficence of the I)eity i» 
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displayed to nnmerous nnks of his aensitiTe and iotelligeiift 
offspring ; for, aniesa auch beinga eziat throughout m\\ placea 
of hia vaat dominiona, there could be no acope for the exer- 
tiw of hia benevolence, and of course it could not be aaid, 
with propriety to extend ** over aU hia worka/' In the aame 

?>int of view we may conaider an analogona expreasion in 
salm cviii., and other placea of Scripture : " Thy meicy is 
great above , the heavena ;" or, aa Mr. Locke tranalatea it, 
'*Grreat ia thy bounty above the heavens;^* an expreaaion 
which leada ua to conclude, that far beyond theae viaihle 
heavena which the unaaaisted eye beholds, and even beyond 
the reach of all the orbe which the teleacope haa enabled us to 
ddacry, the Divine 'goodneaa ahinea in rich manifeatationay 
diffuaing felicity and ecatatic joy among unnumbered legions 
Of happy exiatence ; for ** bounty" or ** goodneaa" can havo 
Halation only to ifuch beinga. 

In the following paaaase of Paalm cxlv., 10~13, it ia decla- 
fed; ** All thy worka ahaU praiae thee, oh Lord, and thy aainta 
ahall bless thee. They shall apeak of the glory of thy kingw 
dom, aiid talk of thy power ; to make known to the aona of 
men hia mighty acta, and the glorioua majeaty of hia king- 
dom. Thy kingdom is an everlasting kingdom," dec. 

Thia passage may be conaidered as imbodying a prediction, 
that in the future agea of the church men of piety will ac* 
quire more elevated and comprehensive views of the extent 
and the grandeur of the universal kingdom of Jehovah, and 
will display a more enlightened zeal than in ages past, in ex- 
hibiting to their fellow-men the auguat operationa of Omnipo- 
tence, and the magnificence of tuit empire over which th0 
Moat High presides. ** They shall speak of the glory of Je- 
tiovah'a kingdom, and talk of hia power.** If tSa kingdom 
were chiefly confined to the evaneacent apeck of earu oa 
which we live, it would acarcely be worthy of the epithets 
which are here beatowed upon it. It is a kingdom of oloet ; 
it is a kingdom in which are diaplayed mifrhtjf acts or oper^ 
tiona ; it ia a kingdom of glorunu majesty ; it ia a kingdom 
in which are displayed "peuferf** and ''* greatness vfhuh is 
unsearckable ;" it ia a "kingdom of all agea," and ita admii^ 
tatration will be carried forward throughout all the revolutions 
t>f eternity ; ** thy kingdom ia an everlasting kingdom." 
Were its government conducted chiefly in reference to earth 
«nd its inhabitanta, aoch deacriptioas of its grandeur cool^ 
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■esrcel^r be expected from inspired writerfi, nor would such a 
Kmited kingdom correspond to the majesty of an infinite, om^ 
nipotent, and eternal Being, who has the range of immensity 
as the theatre o/ his operations. But when we contemplate 
the universal kingdom of Jehovah extending throughout the 
unlimited regions of space ; ,when we behold it filled with 
worlds of immense magnitude, and with systems of worlds in 
such a multitude and variety that no man can number them, 
we perceive at once that such a kingdom warrants the appli- 
cation of such lofty epithets and expressions as are here used ; 
that it is indeed a kingdom displaying omnipotent " power,** 
and *' greatness unsearchable;*' that it is connected with 
** mighty operations ;*' that it is invested with " glorious map* 
jestv f* ana that it is worthy of iDverlasting duration. But as 
the idea of a kingdom necessarily includes guhject^j and as the 
multitude of subjects constitute the chief glory of an empire, 
so we must necessarily admit that all the provinces of this 
celestial kingdom are replenished with inhabitants, or, in other 
words, githjecls of the Divine government ; without which it 
could have no '* glory** nor " majesty,** nor could it with pro« 
priety be entitled to the designation of ** a kingdom.** 

Such passages as the following may likewise be considere4 
as corroborating the preceding positions : Psalm cxiii., 4-6, 
** Who is like unto the Lord our God, who dwelleth on high 1 
The Lord is high above all nations, and Aw glory above tht 
heaveng. He humbleth himself to behold the things that an 
in heaven and in the earth." *' Thy goodness is great above 
the heavens, and thy truth reacheth to the skies. Thou ait 
exalted, oh God, above the heofoens,^^ &c. 

These passages, and others of a similar import, imbody 
the gieneral idea that the omnipotence and grandeur of thie 
Divinity are displayed in regions far beyond that firmament 
which is visible from our globe by common observers ; yea, 
beyond the utmost limits to which telescopic discoveries have 
conducted us ; for *' his glory is above,** or beyond, " these 
heavens.** And if nothing but empty space existed beyond 
these limits, or mere matter without mind,, it could scarcely 
be said that the Divine glory is displayed beyond these heav- 
ens. It is farther stated that the glory of the Almighty is so 
expansive, and that his universal kingdom extends through 
fegions so immeasurably distant, that he may be said, speak- 
ing after the manner of meni ** to humble hinuilf when hf 
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beholds the objects in the heavens'* which lie within our ob- 
servation. This declaration contains not only a sublime rep- 
resentation of the magnificence of the Divine natore and op- 
erations, but appears to me to imbody in it S. demonstration 
of what we formerly asserted as highly probable, namely, that 
that portion of the universe which lies within. the range of 
telescopic vision, and which contains so many millions of 
splendid suns and systems, is but a small part of (be univer- 
sal kingdom of Jehovah, compared with what lies beyond the 
utmost boundaries of human vision ; for he is here represent* 
ed as humJblmg himself when he looks down from the remoter 
glories of his empire on all that is visible to the view of mor- 
tals. To the same purpose is the pious exclamation of the 
Psalmist in the viiith Psalm : *' Oh Lord, our Lord, how ex- 
cellent is thy name in all the earth ! who hast set tk^f gUny 
above tfie heavens P* And if the glory of the Divinity he man- 
ifested in regions far beyond the visible firmament, we may 
rest assured that it consists in displaying his perfections, and 
communicating happiness to innumerable orders of rational 
beings, who are the subjects of his moral government. 

I shall only farther offer a few cursory remarks on the fol- 
lowing passages : Psalm xix., 1, *' The heavens declare the 
glory of God," &c. The word glory in this and similar pas- 
sages, when applied to the Divinity, denotes the display of his 
wisdom, goodness, omnipotence, and other attributes. The 
hbavens, with all the host of rolling orbs which they contain, 
are here declared to manifest the '" glory,*' or the infinite pej- 
fections, of Him who formed them. The number and magni- 
tude of the opaque and luminous globes contained within the 
vast expansion of these heavens, and their astonishingly rapid 
motions, evidently proclaim bis omnipotence; but if those 
bodies accomplished no end corresponding to the extent and 
grandeur of the means employed ; if they were all sOy many 
expansive deserts, without any relation to intellectual exist* 
ence, they could afford no evidences of wisdom and benefi- 
cence, and, consequently, could not be said, with any show of 
reason, to " declare the glory of God." In the visions re- 
corded in the Book of Revelation, the celestial inhabitants 
are represented as falling down before the throne of the Eteiw 
nal in acts of adoration, and proclaiming, **Thou art worthy^ 
oh Lord, to receive glory, and honour, and power ; for thoa 
hist oreated all things." And in another scene tbey ue intior 
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dticed as celebrating with rapture the Divine operations: 
<< Great and marvellous are thy works, Lord God Almighty." 
'.'Blessing, and glory, and wisdom, and thanksgiving, and 
honour, and power, be unto our God for ever and ever/' 
Similar remarks to the above miffht be made in reference to 
these ascriptions of praise and adoration. . If creation were a 
kiiMl of chaos, or wilderness void of inhabitants, and if wis- 
dom, design, and goodness were not displayed in the Divine 
azranffements, there would be littl6 to excite the admiration 
and devotional rapture of superior intelligences ; and they 
eonld not be said with propriety to ascribe tdsdonit and glory, 
and thanksgiving to God, while they behold no display of 
some of these attributes in the mightiest of his works. .But 
we are told in various passages of Scripture that the Most 
High ** established the world," or the universe, " by his wis- 
dom, and stretched out the heavens by his understanding." 
In Psalm cxlvii., 4, it is declared, '* He telleth the number of 
$he stars ; he calleth them all by their names." It is evident 
we are not to consider this declaration as expressive merely 
of an arithmetical idea, or something similar to the practice of 
an astronomer, who distinguishes the stars by certain letters, 
characters, or appellations ; but as expressive of the intinuite 
knowledge which the Almighty has of all those mighty orbs 
wherever dispersed throughout the regions of infinitude, and 
likewise his perfect acquaintance with all the intellectual be- 
ings, and the special antogements connected with every one 
of them ; a circumstance which conveys a meat sublime idea 
of the omniscience and omnipresence of the Deity. Hence» 
in the words immediately following, the mind of the Psalmist, 
overpowered with this idea, bursts forth in this exclamation, 
f* Great is our Jehovah, and of great power ; his understand* 
ing is infinite.'' 

In the Epistle to the Hebrews, chapter i., 2, and xi., 3, a 
plurality of worlds is declared : " Through faith we under- 
stand that the worlds were framed by the word of God, and 
that the things which are seen were not made of things that 
do appear." The Greek word aiCWf m this passage, is some- 
times used to denote an age or dispensation^ but is also frer 
quently used to designate the material world ; in which sens^ 
it mast be taken in the passage before us, as is evident from 
its connexion, and from the subject on which the apostle ia 
tveating. It is to the visible or material world that our attenp 
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tion is here directed as having heen produced from an inTiai* 
hie cause. The term (uHtvaq being used in the plural num- 
ber, evidently intimates that there are more worlds than one, 
and that there may be thousands or millions ; but, independ- 
ently of this direct intimation of a plurali^ of worlds, the 
passages formerly quoted, when viewed in a proper light,'and 
considered in all their references and bearings, may be con-, 
sidered as oondosive proofs of the same position, and as in- 
timating to us, not simply a plurality of worlds, but extending 
Our views of their number and magnificence as far as science 
has yet conducted us, and even beyond the range of astro- 
nomical discovery-; for we are told that the Divine perfec- 
tions are displayed '* above," or beyond, the utmost range of 
" the visible heavens.*' 

Many other passages besides the above might have been 
pointed out as bearing on the same subject, but the remarks 
already made on the passages which have been selected may 
serve as a key to illustrate many others, as they happen to oc- 
cur to the intelligent student of the Scriptures. We read, 
for example, of the Almighty operating, by his moral govern- 
ment and arrangements, ** among the army" or armies *' of 
heaven,*' as well as *' among the inhabitants of the earth ;" 
and that the whole population of our world 'Ms reputed as 
nothing in his sight." We find, in different portions of the 
Psalms, the inhabitants of the heavens and *'the heaven of 
heavens ;" the " angels who excel in strength ;" ** all his hosts," 
or legions of intelligences, *' In all places of his dominions, 
who do his pleasure, hearkening to the voice of his word ;" 
we find aU these ranks of beings called upon to join in one 
united chorus of praise and thanksgiving to "Him whose 
name alone is exalted, and whose glory is above the earth and 
heaven." We read in the Book of Job, among many other 
descriptions of the grandeur of Deity, that ** by his Spirit he 
garnished the heavens ;" and that the astonishing displays of 
his omnipotence they contain^" are but parts of his ways," and 
that ** the thunder of his power none can understand." All 
of which representations, and many others, may be. consider^ 
ed as imbodying the idea, not only of a plurality, but of myr- 
iads of worlds existing in the universe. 

There is one general remark which may be applied to all 
that we have stated in this chapter, and that is. It it not necet- 
Mfy to suppate that the inspired writerM had rtveaUd to them^ 
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4U the wanders if modem astronomy. They appear, in some 
instancea, to have been ignorant of the precise meaning and 
the extensive references of the languaae they used. The 
jHTOphets are said to have ** inquired and searched diligently 
what manner of time the Spirit of Christ which was in them 
did signify, when it testined beforehand the sufferings of 
Christ and the glory that should follow ;** intimating that they 
were partly unacquainted with the precise references of the 
predictions they uttered. They were only the amanuenses of 
the Divine Spirit, and were directed to such language as wair 
accordant with the Divine economy and with the facts, eziat- 
ing in the universe, although they themselves might not be 
aware of the grandeur of those objects to which their expres- 
sions referred ; and the corresponaence of their lanffuaee with 
the phenomena of the heavens and the earth, and Uie discov- 
eries of modem times, constitutes one evidence among others 
of the truth of Divine revelation. 



CHAPTER XVIII. 

ON THB PHYSICAL AND MORAL STATK OF THS BUNGS THAT 
MAT INHABIT OTHBB WORLDS. 

On the enunciation of this topic, some readers will proba- 
bly be apt to surmise that the author is attempting to go be- 
yond the rauffe of subjects within which the human under- 
standing should be cononed. We h|ive never seen the inhab- 
itants of other worlds ; we have been favoured with no special 
revelations respecting them; we have not even caught a 
glimpse of the peculiar scenery of the globes in which they 
reside, excepting a few portions of their celestial phenomena ; 
and while we are chained down by the law of gravitation to 
this sublunary sphere, we cannot ^ on the wings of a seraph 
to visit any of the distant orbs of the firmament. It is true, 
that on such a subject we cannot attempt to descend into par- 
ticulars. But there are certain general and admitted princi- 
ples on which we may reason, and there are certain phenome- 
na and iiidic(atioiis of design exhibited in the structure of the 
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universe from which certain general conchisions may be de- 
duced ; beyond such generalities I do not intend to proceed, 
nor to indulge in vague conjecture. There are many thing^ 
of which we have acquired a certain degree of knowledge, 
and yet have never seen. We do not see the air we breathe, 
nor most of the gaseous fluids : we do not see the principle 
of Hfe, or the rational spirit which animates our bodies ; we 
6annot possibly see the Divine Being, although his presence 
pervades all space. But, in regard to all these objects, we 
nave acquired a certain degree of infcnrmation ; and therefore, 
although we have never seen any of the inhabitants of other 
planets, and never will so long as we remain in our present 
abode, yet we may form some general conceptions respecting 
them, both as to their physical and moral state. All that i 
propose on this point may be tomprehended under the follow- 
mg general remarks : . 

1. The planets> wherever thisy exist, in bur own t)r in other 
systems, are inhabited by sentieni beings. The formation of 
nuUeriai fabrics, such as all the planetary bodies are, neces- ^ 
sarily indicate that beings connected with material vehicles 
and organs of sensation were intended to inhabit them. The 
arrangements for the diffusion of light, heat, and the influence 
of the power of attraction, and other material agencies, evi- 
dently show that such agents were intended to act on beings 
formed with organical parts and functions, capable of being 
the recipients of impressions from them. All such beings, 
therefore, must be considered as furnished with bodies con- 
structed with organical parts analogous to what we find in 
man or other animated beings on our globe ; but the size and 
form of such bodies, the parts of which they are composed, the 
functions they respectively perform, their symmetiy and dec- 
oration, and their powers of locomotion, may be very different 
from those which obtain in our sublunary world ; and it is not 
unlikely, from a consideration of the tarte/y which exists in the 
universe, that there is a certain difference, in these and other 
respects, in every planet and world that exists throughout im- 
mensity. 

2. llie principal inhabitants of the planets and other worlds 
are not merely sensitive beings, but are likewise endowed 
with intellectual faculties. This may be infened from the 
scenery connected with their habitations. Connected with 
the planet Jupiter, we behold four splendid moons larger than 
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oun, performing their revolations aiound it m regular periods 
of Hme, without the least deviation from their conrses. The 
general aspect of these moons, their diversified phases and 
rapid changes, along with their frequent eclipseei must produce 
a sublime and variegated appearance in the nocturnal sky of 
that planet ; while, from the surface of the moons themselves, 
the still more splendid appearance of Jupiter and th§ phases 
of the other moons will present a nocturnal scene of peculiar 
sublimity and magnificence. Connected with the planet Sat* 
urn, we find scenes still more august and diversified ; besides 
seven large moons, two resplendent rings of vast extent sur* 
round the body of this planet, producing the most sublime and 
diversified phenomena, both to the planet itself and to all ita 
satellites, adorning the firmament of those bodies with a splei>- 
dour and magnificence of which we cai^ form but a faint con- 
ception.* Were we permitted minutely to inspect the sur- 
faces of these planets, we should doubtless find inany beautiful 
arrangements in the scenery of nature with which they are 
adorned, probably far surpassing in picturesque variety and 
grandeur what appears on the surface of our globe. When 
we inspect the surface of the moon through a good telescope, 
we behold a beautiful diversity of extensive plains, of lofty 
mountains, in every variety of size and form ; of plains and 
valleys surrounded with circular ramparts of hills ; of mount* 
ains towering far above, tlnd vales andr caverns sinking far 
below the general level of the lunar surface, with many other 
varieties ; and we have only to suppose the general surface of 
that orb adorned with vegetable productions somewhat analo- 
gous to those of our globe, in order to present a scene of pic- 
turesque beauty and magnificence. 

Now it appears a natural, if not a necessary conclusion* 
that such grand and beautiful scenes Qould only be intended 
for the contemplation and enjoyment of beings endowed with 
mticnal natures, since mere sentient beings, such as the lower 
animals in our world, are insensible either to the beauties of 
the vegetable kingdom or the fllories of the spangled firmament. 
If our globe had been created' merely for the support of such 
beings, it is not probable that it would have been adorned 
with all the beautiful arrangements which now exist, and the 
splendid and diversified scenes with which it is furnished. 

* For a particular description of the scenes hers alluded to, ttie reader 
i» vefened to " Celestial Scenery,** chap. viiL 

Bb 
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The lion, the tiger, and the hyena find every accommodation 
they desire In dens, deserts, thickets, and forests ; and they 
appear to feel no peculiar enjoyment in flowery fields, expan- 
sive lakes, beautiful landscapes, or the sublimities of a starry 
firmament. If, then, there were no rational intelligences in 
the planetary worlds, we cannot suppose that so many grand 
and magnificent arrangements as we find existing would have 
been made ; particularly, we cannot suppose that the motions 
of the planets and their sateUites would have been so accu- 
rately adjusted as to perform their reyolutions with so much 
precision as we find they do. The regularity and precision 
of these motions are evidently intended to serve as accurate 
measures of time or duration, a circumstance which must al- 
ways be a matter of importance to rational beings wherever 
existing, but which seems to be scarcely attended to, and per- 
haps not in the least appreciated, by merely sentient beings, 
such as the lower orders of animated nature which exist 
around us. 

From what has been now stated, we may conclude that the 
inhabitants of the planets are not purely spiritual beings ; for 
pur^ spirits, entirely divested of material vehicles, cannot be sup- 
posed to have a permanent connexion with any material woiid 
or system ; nor bould they be supposed to be affected by air, 
light, colours, attraction, or other material influences which 
operate on the surfaces of all the planetary bodies. If p&ra 
intelligences, disconnected with matter, exist in the universe, 
they must be conceived to have a more expansive range than 
the limits of any one globe, and those material agencies which 
affect the organs of sensitive existence cannot be supposed to 
operate upon them ; and, consequently, their modes of per- 
ception must be altogether different from those of organized 
intelligences. We may therefore, with certainty, conclude that 
the intelligent beings connected with the planetary worlds, 
either of our own or of other systems, are furnished with bodies^ 
or corporeal vehicles of some kind or other. These may differ 
in size and form in different planets ; perhaps their size may 
depend on the amplitude of space which the different planets 
may contain. But I cannot acquiesce in a supposition lately 
thrown out by a certain reviewer, that ^* in some worlds the 
inhabitants may be as large as mountains, and in others as 
small as emmets." In the one case, comparatively few in* 
habitants could live in a world where every one was a walking 
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Mouht Blanc or Mount Etna ; and it would be contrary to all 
the known arrangements of the Creator, who appears to act 
on the principle of compressing into a small space the great- 
est degree of sensitive and intellectual enjoyment. B%side8, 
such a huge mass of matter as a mountain is not only unne- 
cessary, but in all probability would be highly injurious to the 
exercise of the intellectual faculties. In 3ie other case, were 
rational beings as small as emmets, they could neither con- 
template the beauties and sublhnities of the scepe of nature 
around them, nor the glories of the stairy firmament ; their 
lange of vision could extend only a few feet or yards around 
them, and they never could be able to explore the nature, ex- 
tent, and peculiarities of scenery of the ip^orld they inhabited. 
So that all such suppositions are evidently extravagant and 
absurd, being directly contrary to the proportion and harmony 
which exist in the universe; and which characterize all the 
arrangements of the Creator. In regard to the powers of lo- 
comotion, there may be considerable difference in diffiBrent 
worlds. In many instances there is reason to believe their 
inhabitants are enabled to transport themselves from one re* 
gion to another with a velocity far surpassing the locomotive 
powers of matf. In the planet Venus some of the mountaina 
are reckoned to be twenty-two miles in perpendicolar eleva* 
tion, from the top of which eminencea the most sublime and 
diversified prospects must be enjoyed ; and in order that its 
inhabitants may be enabled to ascend with ease such lofty el- 
evations, it is not unreaslDnable to believe that they are en- 
dowed with powers of motion far superior to those >of the in- 
habitants of our globe. 

3. The inhabitants of the planets ai« furnished with oigans 
of sensation, particularly with the organ of vUion. This 
may be certainly deduced from the fact that there are con- 
nected with the planets arrangements for the equable distri' 
button of light. The sun, the source of illumination, is placed 
in the centre of the system for diffusing light in certain pro- 
portions over the surface 6f all thfe planets, tneir satellites, and 
their rings. Each planetary body revolves round its axis, in 
order that every part of its surface may alternately enjoy the 
benefit of the solar radiation. Around the larger planets are 
moons for the distribution of light in the absence of the sun ; 
and one of them is invested with a splendid double ring, 
which reflects the solar rays during night both on the surface 
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of the pltnet itself and on the surfaces of its moons. This 
diversified apparatus for the diffusion of light evidently appears 
to be the arrangement of meana in order to the accomplish- 
ment of an end ; for it would be a reflection on the character 
of the All-wise Contriver to suppose that means have been 
arranged where no appropriate end is intended to be accom- 
plished ; but all the arrangements for the regular and equable 
diffusion of light have been made in vain, if there be no eyeg 
or organs of vision on which light may act ; for mountains, 
and vales, and banen deserts do not require its r^[ular influ- 
ence, liiat there are beings furnished with visual oigans 
throughout all tbp worlds and systems of matter in the uni- 
verse, appears from the consideration itaX not oi^ in our own 
2 stem, but among the m3rriads of fixed stan dispersed 
roughout immensityi provision is made for such organs in 
the existence of lighti which is a substance that appean to be 
universally diffused throughout creation. It is found by ex- 
periment, that the light which radiates from the most distant 
star is of< the same nature as that which emanates from the 
sun. It is refracted and reflected by the same laws, and con- 
sists of the tame coloun, as that which illuminates the bodies 
Ivhich compose the solar system, and which throws a lustre 
en the objects immediately around us. The mediums of vis- 
ion must therefore be aeteid upon by light, in the most distant 
regions of creation, in nearly the same manner as with us, al- 
though there may be numerous varieties and modifications of 
the visual oigans, so as to render vision far more perfect and 
extensive than in the ease of the inhabitants of our globe. 
We find that there is an immense variety in the modes of vis- 
ion among the lower animals. Some of the smaller insects 
have their eyes nearly of a globular form and very small, sa 
that they can see only a few inches around them ; while the 
eves of other animals, such as the eagle, are so constructed 
that they can perceive their prey at a great distance, and from 
a very elevated .poaition. Some animale have only one qr 
two visual organs or eyeballs, as man, birds, and quadrupeds ; 
othen have eight, as in the case of spiden ; and othen have 
several hundreds, and even thousands, of transparent globules, 
each of which is capable of forming a distinct image of any 
object, as is the case with flies, butterflies, and other insects. 
All these divenified constructions of tbe organs of vision, 
however, perform their functions iccoxding to the same inva^ 
riable laws of optics. 
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Bot, althoQgfa light must act on the eyes of all organised 
beings in a manner somewhat similar, or, at least, analogoas to 
what it does on onr oreans, yet theie may be certain config- 
urations of the organ of vision by which a more glorious and 
extensive effect is produced than by the human eye. The iu" 
habitants of some other worlds, instead of being confined in 
their range of vision as we are, may be able to penetrate 
through space to an indefinite extent, and to perceive with 
distinctness all the prominent objects connectea with neigh- 
bouring worlds ; ana even the peculiarities of distant suns. and 
systems may be within the range of their view. The differ' 
tnce between the eye of an insect, which sees only an inch pr 
two around tt, land the eye ot man, which can grasp at once 
an extensive landscape, is perhaps as great as the differeUjce 
between the visour and extent of human eyes and such organs 
of vision as I have now supposed.^ And who shall set boun- 
daries to the mechanisms of Infinite Wisdom, especially 
when we consider the. varieties which exist m our terrestrial 
system 1 It is not beyond the limits of probabihty that an in- 
habitant of Jupiter may be able to perceive and to trace all 
the variety of scenery connected with Saturn, and its nngs 
and satellites, and to distinguish the planets that revolve 
around other suns, as distinctly as we perceive with i^ tele- 
scope the satellites with which that planet is attended. We 
have experimental proof that the inventions of art can extend 
the range of human vision. The rings, of Saturn, the motions 
of its satellites, the changes which happen in the belts of Ju- 
piter — which no unassisted eye could ever havo discerned — 
and millions of stars a thousand times more distant than the 
limits of natural vision, have been brought to view by the in- 
vention of the telescope ; which shows that the extent of hu- 
man vision is susceptible of an indefinite increase. And if 
man can improve his natural vision, we need not doubt that 
the Deity has infinite resources at his command, and that, 
when he pleases, he can construct visual organs of such vast 
and extensive powers as fai^ surpass the limits of our com- 
prehension ; and it is not improbilble, from the variety already 
Known to exist, that such oi^ns are actually to be found 
throughout different regions of the universe. Our extent of 
visiop by the telescope is found to depend on the extent of 
area contained in the object-glass or speculum of that instru? 
meat, which enables the eye to take in a greater portion of 
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lays from distant objects than it can do in its natural state ; 
and therefore, if oar eyes were formed with pupils of a large 
dimension, and with a corresponding deffree of nervous sensi* 
bility in the retina, we might be enabled to penetrate into 
space to an extent of which we have no conception. Such 
modifications of vi«on, and thousands of others, are obviously 
within the power of Him who at first organized all the tribes 
of animated existence. 

It is highly probable that it is one great design of the Ore* 
ator to exhibit to all intelligent beings throughout creation a 
visible display of his glory through the medium of their visual 
organs ; for where no organs of vision exist, the wonderful ap* 
paratus for the production and distribution of light, so con- 
spicuous throughout the universe, exists in vain ; and there^ 
fore, if it be allowed to reason from the means to the end, or 
from the cause to the effect, we must admit that the universal 
diffusion of light throughout infinite space, from an infinite Ta>> 
hety of bodies, must be intended to produce vision through 
the medium of organs similar or analogous to ours ; in order 
that rational beings may enjoy the pleasures arising from this 
sense, and be enabled to appreciate the wonders of the uni- 
Terse and the perfections of its Creator. The variety of 
means and contrivances for the diffusion of light throughout 
creation ii therefore a demonstrative evidence both of the ex- 
istence of intelligent beingsin other worlds, and that they are 
furnished with visual organs for the purpose of contemplating 
the objects which itjrenders visible. 

4. The inhabitants of other worlds are invested with loco- 
motive powers. This we may infer from the amplitude of 
space which every world contains, and from the consideration 
that they are social beings, and hold a regular mtercourse with 
each other. We must, indeed, necessarily suppose that there 
are no rational beings confined to one spot or point of space, 
as a tree, a shrub, or any other vegetable ; for if this were 
the case, there could be no improvement either m knowledge 
or in moral action, the capacity of the intellect could never 
be expanded, the variety of beauties and sublimities which 
distinguish all the works of God could never be properly con- 
templated, most of the pleasures peculiar to an intelliffont 
being could never be enjoyed, and the manifold delights which 
flow from social intercourse and the contemplation of diver- 
sified scenes and objects could never be experienced. Tbo 
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•nppomtion of an ineapacitv for local motion ili therafore in<> 
consistent with the idea of a rational being, and almost in* 
Tolves an absurdity. We find, moreover, that in many of tho 
planets, particularly in Jupiter and Saturn, there is the most 
ample space provided for exercising the powers of locomotion ; 
these two planets containing mere than 230 times the area of 
the e&rth's surface, which affords a vast field for excursion 
ind for observation to their inhabitants: . These locomotive 
powers may be very different from those of man, both in their 
fleetness and in their mode of operation. We have reason to 
believe that in many instances they will far exceed ours in 
swiftness, and jn the ease with which they may be performed ] 
for if birds and flying insects, and even certain quadrupeds, 
tre endowed with powers of motion far more swift and ener* 
getic than those of man, it is highly probable that rational and 
social beings, in more expansive worlds than ours, are capable 
of traversing space with much more ease and agility than the 
human inhabitants of our globe, otherwise they could not -be 
supposed for ages to accomplish a survey of the world in 
which they dwell, or to become acquainted with its leading 
features. Ayhether such motions, however, are performed on 
a principle analogous to that on which the wings of birds are 
constructed, or on any other principle to us unknown, is be* 
yond our province to determine. . 

5. We may also infer that the inhabitants of other worlds 
^re furnished with a sense corresponding to tke organ of 
hearings and afaetUiy of etftuting oirHculate sounda. Without 
such a sense and faculty, it is scarcely possible to conceive 
that social intercourse, and a mutual interchange of sentiment 
and feeling, could be carried on to any extent, or with any 
great degree of pleasure or .improvement, among organized « 
beings. Pure spirits may iiave modes of intercourse and of 
communicating thought peculiar to themselves, of which we 
can at present form no distinct conception; but organized 
intelligences must necessarily have some material mediums 
or faculties by which sentiments and emotions may be ex- 
pf^ssed and -communicated. Some of the planets are found 
to be environed with atmospheres ; and, as air is the medimii 
of sound in our terrestrial region, it doubtless serves a similav 
purpose in other worlds ; and, consequently, we msy conclude, 
that the animated beings they contain are furnished with 
oigans for the perception of sounds in all their modulations; 
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In the representations ^ren in the sacred records of th« 
exercises of superior beings, they are exhibited as uttering 
articulate sounds, and joining in the harmonies of music. 
When a multitude of angels descended on the plains of Beth- 
lehem to announce the birth of Messiah to the shepherds, they 
uttered articulate sounds, and joined in musical strains which 
struck the ears of the shepherds, and conveyed a distinct im- 
pression of the meaning of the sentiments communicated ; 
which circumstance leads us to conclude, that superior in- 
telligences in other regions express sentiments and emotions 
in a manner somewhat similar to that in which we hold inter- 
course with one another, by the faculties of speech and hearing. 
6. It miffht, perhaps, be inferred, from the rokUion of the 
planets— which produces the alternations of light and darkness 
— that their inhabitants are subject to something analogous to 
tUep, or stated intervals of repose. This may probably be 
the case in som6 of the planets, such as Mars or Mercury, 
which are unaccompanied with satellites ;' but we know too 
little of the peculiar circumstances of otheir worlds to warrant 
Vs to speak decisively on this point, as the bodies of the in- 
habitants of other planets may be so constructed as not to 
stand in need of being daily invigorated by repose, as the 
bodies of men. Besides, the celestial scenery of some of the 
planets is so grand, diversified, and picturesque, that a con- 
siderable part of their studies and social pleasures may be 
prosecuted and enjoyed a|nid the solemn grandeur and beauti- 
ful diversity of their nocturnal scenes, and their contemplations 
directed to the interesting objects then presented to their view. 
This is probably the case in the regions of Jupiter and Uranus, 
particularly in Saturn, where seven moons may occasionally 
^be beheld in the nocturnal heavens, all exhibiting different 
phoMeSf some of thom changing their apparent phases* magni- 
tude, a^d motion with great rapidity ; some of them entering 
into an eclipse, and others emerging from it ; while two 
stupendous rings stretch across the concave of the sky, pre- 
senting every moment different objects on their surface in the 
course of their rapid diurnal revolution. Such scenes will, 
perhaps, be more interesting to the inha\)itants of this planet 
than an the splendours of their noonday \* for all the objects 
on the surface of this planet, and likewise those on Jupiter and 

* For a portieular deseripclon of these soeDss, the resdsr is rafbrred to 
•Oslsstial Scnery," chap, viil*, p. 3M-M4. 
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Ururas, will present a different aspect from what they do in 
the dajrtime. Being illuminated by the light reflected from 
a retinue of moons^ and by the still more effulgent splendour 
emitted from the spacious rings, every object will appear en- 
lightened and distinctly visible,, a diversity of colouring will 
be exhibited by the diversity of reflected rays proceeding from 
Uie different moons and rings, and the shadows of objects will 
be increased and blended together, and thrown in different 
directions, according to the number and relative positions of 
the nocturnal luminaries which may happen to be above their 
horizon. On which account I should ^be disposed to conclude 
that tho inhabitants of such planets have their physical con« 
stitutions organized in such a manner by Divine Wisdom as 
to fit them for perpetual activity, without standing in need of 
any repose similar to that of sleep. 

The above curfKny remarks respecting the physical state 
of the planetaiy inhabitants have been deduced ehiefly from 
the ascertained circumstances and phenomena of the planets, 
and from the general constitution and economy of the urn- 
verse. Several -6iher conclusions might likewise have been 
deduced, but I do not intend to enter into ther regions of mertB 
oonjectoKe. As rational and intelligent beings, the inhabitants 
of other worlds must necessarily be considered as prosecuting 
the study of useful science -in reference to all those depart- 
ments of nature wnich lie open to their inspection, and that 
they exercise their mental faculties in such pursuits and in- 
vestigations. If this be admitted, then we must necessarily 
conclude that they use all the requisite means for the inves- 
tigation of truth and for progressing in knowledge. Jf, for 
example, they engage in tne study of astronomy (as we have 
reason to believe the inhabitants of all worlds do), they must ^ 
make observations, both general and particular i and, in order 
to do so with accuracy and precision, instruments of various 
descriptions are requisite, and the management of these re- 
quires the use of hands, or some bodily puts answering a 
similar purpose ; for none of the lower animals on our globe 
that are deficient in su^h a member could perform the opera- 
tions of art which man can perform by the use of his hands. 
If a" horse or a bear were furnished with the same intellectual 
faculties as the human race, and still retain its present organ- 
isation, it could make Utile or no progress either in science 
or art, without members cone^noing to human bands*; and 
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therefore we may confidently conclude that member^ similaf 
or analogous to these are common to us and to the planetary 
inhabitants.c The study of astronomy likewise supposes an 
acquaintance with geometry. The tmiths of geometry must 
be the same in every region of the univerae« and perhaps of 
equal utility to the inhabitantaof the most distant worlds as to 
man on earth. They are truths which are eternal and un- 
changeable, and which no locality or circumstances within 
the hmits of creation can possibly alter or modify ; and there* 
fore must be recojgnised, in a sreater or less degree, by every 
rational being. The Creator himself has laid the foundation 
of this science, for he presents us in his works with geomet- 
rical figures oif various descriptions; with circles, squares, 
parallelograms, hexagons, and polygons ; with ellipses, spheres, 
spheroids, and other figures, and proposes them, as it were, 
to our study and contemplation. With geometry, arithnietic 
Bjid other science^ are intimately connected,' so that the study 
of the one supposes that of the other. In short, truth, and 
every branch of knowledge by which the ihind of a rational 
being can be adorned, must be ttLb9taf\ti4iUy the same in every 
world throughout the amplitudes of creation^ 

Some persons, however, may be disposed to object, that 
the inhabitants of other worlds may see all truths intwUivelyf 
and that they may have no need to use any means, as we ara 
obliged to do, to acquire and to make progress in .knowledge, 
and that they acquire all their knowledge at once without 
any exertions ; opinions which have been frequently broached 
bv divines, in reference to the happinesa of the future world. 
But there appears no foundation for such opinions. We have 
reason to believe that every intellectual bbing throughout 
creation exert9 its powers for the acquisition of truth, and that 
its advancement in knowledge is progressive ; for its facul- 
ties were bestowed for the very purpose that they might be 
exerted on all the dififerent objects and manifestations of the 
Divinity within its reach ; and if all knowledge were intuitive, 
and required no exertion of the mental faculty, the indi?idual 
would be reduced to something hke a mere machine, and 
would be deprived of the pleasures which ariae from mental 
research and investigation. There must like^vise be a prog" 
ress in knowledge, arising from the consideration of the im* 
mensity of the Divine Being, and of his works, and of the 
limited nature of finite intelligences. No finite being cau 



OF INTELLI6SNT BKINaS. 299 

ever grasp the incomprehensible Divinity, or the immensity 
and variety of his operations throughout boundless space ; but 
it may always be advancing to a more comprehensive view 
of thie perfections and the empire of the Eternal, and may 
thus gq on, from one degree of knowledge, to another, gradu- 
ally approximating towardM perfection during all the periods 
of an immortal existence, but will never reach it ; and its 
happiness is connected with this circumstance, that it will 
never reach perfection, or ^obtain 9l full -discofoery oi all the 
glories of the Divinity. But this gradual progression and ex- 
pansion of intellectual views will be a perennial source of fe- 
licity to all virtuous intelligences. Whereas, were the whole 
of their knowledge acquired at once, or after a short period 
of duration, the mind wbuid flag, mental activity would cease, 
the prospect of future knowledge and enjoyment would be 
cut off, and misery to a certain extent would take posiessioa 
of the soul. > 

In fine, although there are, doubtless, marked differences 
between the planetary inhabitants and the inhabitants of our 

flobe, and although the natural scenery of those worlds may 
e considerably different from oura, yet it is not improbable, 
were we transported to those abodes, that we should feel more 
at home in their society and arrangements than we are now 
apt to imagine, jnrovided we were once made acquainted with 
their language or mode of communicating their ideas. For 
there are certain relations, sentiments, dispositions, and vir- 
tues, which'must be common to intellectual and moral beings, 
wherever existing throughout the material universe. In re- 
spect to bodily stature and appearance, we might be apt to 
suspect that there would be many striking differences in the 
aspect of the inhabitants of another planet, and that strange 
and novel forms of corporeal organization would everywhere 
be presented to view ; yet it is just as probable that in such 
a world we should contemplate beings not much unlike our- 
selves, and animated by similar or analogous views, senti- 
ments, and feelings, thou^ placed in circumstances and. sur- 
rounded with a scenery very different from those of our sub- 
lun^ region. 

' Whether we may ever enjoy an intimate eorrespohdence 
with beings belonging to other worlds, is a question which 
will frequently obtnide itself On a contemplative mind. It is 
evident that, in our present state, all direct intercourse with 
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other- worlds is impossible. The law of gravitation, which 
unites all the worlcs in the universe in one grand System, 
separates man from his kindred spirits in other planets, and 
interposes an impassable barrier to his excursions to distant 
regions, and to his correspondence with other orders of in- 
teuectaal beings. !^ut in the present state he is only in the 
infancy of his being ; he is destined to a future and eternal 
state of existence, where the range of his faculties and his 
connexions with. other beings will be indefinitely expanded. 
'* A wide and boundless prospect Hes befoid him/* and during 
the revolutions of an interminable duratifon, he will doubtless 
be brought into contact and correspondence with numerous 
otders of kindred beings, with whom he may be permitted to 
associate on terms of equali^ and of endearing friendship. 
All the virtuous intelligences throughout creation may be 
considered as members of one great familyt under the peou^ 
liar care and protection of the Universal Farbnt ; ana it is 
not improbable that it is one grand design of the Deity to 
promote a regular and progressive intercourse among the 
several branches of his intelligent ofTspring, though at distant 
intervals and in divers manners, and after the lapse of long 
periods of duration. ' 

Such an intercourse may be necessary, in order to the fuU 
expansion of the moral and intellectual faculties, and to the 
acquisition of all that knowledge which relates to the attri- 
butes of the Divinity, and the physical and moral government 
of the universe. For this purpose it may be necessary that 
branches of the universal family that have existed in different 
periods of duration, and in regions widely separated from 
each other, should be brought into mutual association, that 
they may communicate to each other the results of their 
knowledge and experience, the diversity of physical and dhmt- 
al circumstances in which they have been placed, and the dif- 
fierent arrangements of God's moral government to which they 
have been respectively subjected. Such views correspond 
with the representations'given in Scripture in reference to the 
heavenly state. The *' spirits of just men made perfect" are 
represented as joining the society of '< an innumerable com- 
pany of angels," which are only another order of rational be- 
mgs ; and in the visions of celestial bliss, recorded in the 
fa(K>k of Revelation, both men and the aiigehc hosts are exhib^ 
ited 88 forming one society, and joining in unison in celebra* 
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fkag the perfeotiont of Him who sitleth on the tfanme of tho 
■niTene. 

Bat ahoiild the laws of the physical syBtem, and the m^ 
Qiense distanties which intervene between the aevcnral worlde, 
prevent anch assoctationa as I have now supposed, there may 
be another economy, superior to the physical, which may consist 
with the meet eztensrre and intimate intercourse of aU ration* 
al and virtuons beings. There may be a tpmiwU economy 
OatabUshed in the vmrerte, of which the pfayaical structure of 
creation is the baais or platfotm, or the introdnctory scene in 
which rational befaigs are trained and prepared for beinff mem- 
bera of the higher order of this celestiat or intellectual econ- 
omy. It appears highly probable that the first introduction of 
every rational creature is on the scene of a phywieal economr. 
The diversified scenes and relations of the material world 
appear to be necessary, in the infancy of being, to form a snb- 
•tratum for thouflfat, or to afford scope for the exercise of the 
moral and intelwctual powers, or materials on which these 
powers may opeiate, and likewise for exhibiting a smsMe dia- 
pUy of the character and perfections of the Almighty. The 
biowledge which may thus be acquired of. the scenes and re- 
lations of the universe, and of the attributes and moral oov- 
emment of its Omnipotent Author, in the course of myriads 
of ages, myst be great and extensive beyond what we can 
well conceive. This knowledge and experience of physical 
objects and relations may prepare the rational soul for enter- 
ing on the confines of a u^er and nobler economy, where 
immaterial scenes and relations, and particularly the attributes 
of Divinity, abstractly considered, may form the chief objects 
of research and contemplation. Under such a state or econ- 
omy, we may conceive that intellectual beings, to wnatever 
portion of the material universe they originally belonged, may 
nold the most intimate converse with one another, by modes 
peculiar to that economy, and which are beyond die concep- 
tions of the inhabitants of the physical universe ; so that dis- 
tance in point of space shall form no insuperable barrier to the 
mutual communication of sentiments and emotions. 

On grounds similar to those now stated, we might conceive it 
as not altogether improbable, that the spiritual principle which 
animatea the lower orders of animated nature, and which in 
some cases bears a near resemblance to the reason of man, 
may be susceptible of indefinite eitpanston and improvement 

Co ^ 
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by being, connected wilh a sttperior oxganization, and that iiicb' 
beings may ultimately pass through various sradatioDs of tank 
in the physical and intellectual economy, tiS they arrive at a 
station superior to that of the most enlightened and improved 
human beings. But as we are now bordering on the regions 
of doubt and uncertainty, suffice it to say, that it appears 
highly probable, from a consideration of the Di?ine benevo- 
lence, of the relations which subsist throughout the physical 
and intelligent system, and of the intimations contained in the^ 
records of revelation, that virtuous and holy intelligencea^ 
ixom different regions of the material creation, as brethren of 
tiie same great family, shall, at one period or another, hold the 
mo^t intimate converse and communion, and rebearse to each 
other their mutual history and experience. Such intercourse 
would evidently enhance that felicity which it is the great de- 
sign of the Creator to communicate, and the means by which 
it may be effected are obviously within the limits of infinite 
Wisdom and Omnipotence. 

On the Moral State of the InhoMtatUa of other WorUe. 

The moral state of intellectual beings in other worlds is a 
subject of still greater interest and importance than their phys- 
ical state and constitution, and the scenes of nature wiUi 
which they are surrounded ; for on the moral temperament of 
such beings, and the passions and afifections they display, will 
chiefly depend the happiness of the mtelligent svstem tlm)ugh- 
out every region of the universe. It is possible to suppose a 
region of creation furnished with everything that is grand, 
beautiful, and magnificent, and calculated to gratify m the 
highest degree the senses and imagination, and yet the 
abode of wretchedness and misery. If passions and disposi- 
tions similar to those which actuate the most vicious and de- 
praved class of mankind were universally to prevail in any 
world, however beautiful and sublime its physical arrange- 
ments, true happiness would be banished from its society, aad 
misery, in all its diversified ramifications, would be found per- 
vading its abodes. Even the tempers and dispositions which 
are firequently exhibited in polished society, and by some men 
who call themselves Christians and philosophers — jealousj, 
emulation, envy, pride, revenee, selfishness, and such lik&-^ 
were they to reign uncontroueid in any region, would soon 
tiansfonn intellectual beings into an aasemblage of fiends. 
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vnd btniflih tni6 •njoyiiMDt from dWfydepsitinoiit of >tli0 fo* 
dal system. 

If these sentiments be admitted, it will follow that, wen 
we permitted to range through any of the ]ilanetaiy worlds, 
the pleasares and enjoyments of such ab ezcnrsion would 
chiefly depend upon the character and dispositions of those 
who accompanied us, and of the inhabitants of the planet 
thiou^ which we roamed. - Were we to be treated by the 
inhabitants of another world in the same way as Mr. Park 
was treated by the Moors when he was traversing the wilds 
of Africa, or as a poor wretched foreigner is sometmies treat- 
ed in our own country, we should fiira little enjoyment amid 
all the beauties and novelties of scenery whid^ might meet our 
eye in such a world ; for upon the conduct of intelligent be- 
inffs towards one another must depend the happiness of indi- 
viduals, and of the whole social system throughout every de- 
partment of creation. 

It is probable that the greater part of the inhabitants of all 
worlds are in a state of innocence, or, in other words, that 
they remain in that state of moral rectitude in which they 
were created ; for we may assume it as an axiom, that every 
rational being, when first ushered into existence, is placed in 
a state of innocence or moral rectitude, without any natural 
bias to moral evil. To suppose the contrary would be to ad- 
mit that the Divine Being, who is possessed of perfect holi- 
ness and rectitude, infuses into rational beings at their crtft- 
tion a principle of sin or a tendency to moral evil, whidi 
would be inconsistent with every Scriptural view we can take 
of the character of God. Such beings, therefore, so long at 
they continue in their primeval rectitude, are in a state of 
happiness ; and every arrangemtot of the Creator in relation 
to them must be conceived as having a direct tendency to 
promote their sensitive and intellectual enjoyment. Moral 
evil, however, has been introduced into the universe, and we 
know by experience many of its mklignant and miserable ef- 
fects. For anything we know to the contrary, the operatum 
of the principle ptay be feU in some other worlds besides our 
own, though we have reason to believe, from a consideration 
of Divine goodness, that its effects are not very extensive. 
Its introduction into the world has doubtless been permitted 
, in order to bring about a greater good to the universe at large 
than could have been accomplished witheut it, in order to e>- 
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to the mteUiceBt tyitom • difptey of the wmMib ud 

exteoMve effects which iiecesaarily now from a vii^fttioii of the 
original mofal laws given forth by the Cieator, and to demoi^ 
atiate the indispensStle necessity of a uiuTeisal sdhetence to 
tbwe laws, in oidsr to seeuxethe hannODy and the happiness of 
the intelligent muverae. 

In confonnity to the ainom stated above, we mast necessa- 
lily suppose that rational beings, wherever existing, were cre- 
ated in perfect moral pnrily, £od had a law or laws impessed 
upon their mmds conffenial to the holiness of the Almighty 
Creator, and calculated to promote the moral order of the in- 
telligent system, end, conseanently, the hapinness of every in-' 
dividual belonging to it. mor^ order consiata in the hnmo- 
nious artangement, disposition, and conduct of intelligent 
beings, corresponding to the relatione in which they stand to 
one another ind to their Creator, and calculated to promote 
their mutual happiness. Wherever moral order prevails, every 
being holda ito proper station in the universe, acta according 
to the nature of that station, uses its faculties for the purpoee 
for which they were oriffindly intended, displays dispositions 
md emotions towarda nUow-creatuies ana the Creator cor- 
naponding to the respective relations in which they stand, and 
enoeavours to jpromote , enjoyment among all surrounding 
bcmgs.* For rae purpose of securing moral order, certain 
moral laws must be supposed to be promulgated by the Crea- 
tor, or at least written upon the hesrte of all rational beinge, 
as principles of action, to regulate all the movemente of U»e 
intelligent system. These laws must be tuhtunHaUy the 
same as to their general bearings throughout all the worlds in 
the universe. 

But, it may be asked, what are those general laws to which 
I allude, and have they ever been promulgated to man upon 
eiarth 1 I answer, they have actually betti revealed to the 
inhabitanta of our globe by the highest authority, and reason 
can demonstrate ttoir applicability to aH worlds. They are 
theae : ** Tmov siult Lova the X<oBn tht Gon with all 

VHY HEART, AND WITH ALL THY IflNO, ANO WITH ALL IVY 

sTEiifOTH. This is the first snd great commandment. And 
the second is like unto it : Thov shalt love thy nbioh* 
BOUE AS THYSELP.*' Theso Uws are not to be considered 

* For a particular HIattntion of morai orders tbe reader is i s ftii s d to 
^Tha Fbiloeopby of Rsligion,'* PreliminiarfD^ltUtimu, seet L 
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u confined merely to the legulfttion of the affeetioiis md le* 
tions of human beings, but to ev^ry individual of the monl 
system, wherever existing ; foft we cannot for a moment sup- 
pose that laws directly opposite to these would be given by 
the Creator to any class of intelligence^. It would he incon- 
sistent with everything we know of the character of the Di- 
vinity to imagine that he would promulgate to any class of 
beings such laws as these: "Thou shalt hate thy Creator," 
and *^ thou shalt hate all thy feliow-creatures/' And if such 
an idea would evidently involve in it a glaring inconsistent 
and absurdity, then it follows that the very opposite of such 
injunctions must be the general, principles which flovern the 
inhabitantt of all worlds mat have retained their allegiance to 
^eir Creator. There is not a single being possessed of a ra- 
tional nature, either in the planetary system to which we be- 
long or to any other system throughout the sidereal heavens, 
but is under indispensable obligations to regulate its conduct 
by the two general laws or prmciples to which we have re- 
ferred, and to 3Held a complete and unreserved obedience to 
all that is incladed in such requisitions. ^Wherever such obe- 
dience is complete, order, harmony, and happiness are the nat- 
ural and necessary results ; but could we suppose thes^ laws 
reversed, and the inhabitants of any vvorlds to act on princi- 
^ples directly opposite, a scene of anarchy, confusion, and mis- 
ery would ensue, which would completely disorganize the so- 
cial system, and render existence a cu^ rather- than a bles^ 
ing ; and in worlds where those laws are partially violated, 
as in the world in which we dwell, disorder and miseit will 
be the result in proportion to the frequency and extent of theiz 
violation. 

These are the laws by which not only man on earth, but all 
" the principalities and powers of heaven,*' are governed and 
directed, and by which they are bound to regulate all their 
thoughts, affections, and conduct. The lowest orders of ra- 
tional existence come within the xjutep of these universal laws, 
'and the highest orders of the seraphim are not beyond their 
control.- As the law of gravitation extends its influence 
throughout all the planetary worlds, and even to the remotest 
stars, uniting the whole in one harmonious system, so the law 
of universal (o«s diffuses its influence over the intelligent uni- 
. verscf, uniting the individuals who are subject to its sway in 
one harmonioaa and happy association. Hence it ibUows» 

Cc2 
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that, vmn we eompletely aniinatad by thk neble principle, and 
mme we permitted to visit tboee worlds where it reigns sa- 
pteme^ and to mingle with th^ir is^bitants, we should be 
vecognised as ihenda and bretluren, and participate of all those 
pleasures and enjoyments of which it is the source. Ilie full 
recognition, then, of Che laws to which we haVe refened, and 
Iftienr complete and>iininternipted influence over the moral 

Kwera, may be considered as qualifying the individual for 
ing a citizen of the great moral universe, and for associa- 
ting with all holy beings throughout the w|de empire of om- 
nipotence, should he ever be permitted, at any period of dun- 
tioD, to visit other worlds, and mingle with other ordezs o£ 
lational intelligences.* 

These laws, in reference to the inhabitants of our world, 
diverge -inttf numerous ramifications. The precepts of the 
moral law, or the ten commandmeis^, are so many branches 
of moral duty flowing from these first principles y and in the 
discourses of our Saviour and the practical parts of the apoe* 
tolic epistles they diverge into still more sj^ific and minute 
ramifications, bearing upon all the diversified relations of life 
and the various circumstances connected with moral condoctt 
But all the particular rules and precepts alluded to are resolv- 
able into the general principles or affections stated above, and 
bear the same relation to each other as the trunk of a tree to 
its branches, or as a fountain to the ^versified streams which 
it sends forth. In oth^ worlds relations miqr exist difierent 
from those which are found in' human society, and, conse- 
quently, particula): precepts different from burs may form a 
part of their moral code, while certain relations which obtain 
among us may have no place among other orders of beings, 
•ady of course, tiie precepts whieh particularlv bear i:qK>n 
anch relations will be in tneir circumstances altogether ui^ 
ntceaaaiy. But we may rest assured that all the particular 
precepts, applicable to whatever circumstances and relations 
may exist in other regions of creation, will be founded on the 
imiversd principles to which we have adverted, and be coio- 
pletely confomnble to their spirit, and to the benevolent de- 
mm they are intended to accomplish. 

In all those worlds where the love of God and of fellow-in- 
lelligences reigns supreme, the inhabitants may be conceived 

* For more narticQlar details on this subject, the reader Is reftlTsd to 
«ThSFUIssq|«iyofAeiitfoB,«psrtieiilBflydu9.1L,sscl.vL , 



•TOCMAKY VUW OV TAB imiVBASS. 907 

Id imke npid improvemtnto in ktiowledge ; lor the mtiifguaX 
pmcifries and passions which prevail amon^ men bavei in nut- 
meroas instances, been the means of retaId^)g the progress of 
i^seiiil science and its diffusion throughout society. But 
where love in all its emanations pervades eveiv mind, society 
will unite and harmonize in the proeecution of every plan by 
which the intellectuid fseolty may be irradiated and h^^piness 
diffused. Besides, in such a state of society, truth will be 
for ever triumphsnt and falsehood unknown. £veiy fact will 
be fairly and truly exhibited without deception, or the least 
tendency to misrepresentation or exaggeration. There will 
be the most complete ^ elisnce on personal evidence in regard 
to everv fsct and circumstance which has been witnessed bf 
«ny individuals ; for vrant of which confidence in our world, 
the rational inquirer has been perplexed b^ the janiog state- 
ments of lyina travellers and pretended philosophers ; enone- 
ous theories have been framed, the mists of nlsehood have 
intercepted the light of truth, the foundations of true knowl* 
edge underminedy'and science arrested in its progress towards 
penection. All such evils, however, will be unknown in 
worlds where the inhabitants have arrived at moral perfection. 
In fine, from what has been now stated, we may conclude 
that the ipiriiy the prtneipUy and ettence of our holy religion, 
as delineated in the Scriptures, must be common to all the in* 
habitanu of the miiverse who have retained their primeval 
nectitude and innocence. 



CHAPTER XDC. 

A avMHAmT visw or thb univbbsb. 

HATtNa in thu preceding pages offered a fow akitehes in 
reference to the principal fatts connected with the sidereal 
heavens, which constitute the most extensive portion of crea- 
tion within the limits of our knowledge, it may not be inex- 
pedient to take a summary view of we ranse. of objects to 
which our attention has been directed, in orcfer to direct our 
ioMl rtiflectiens on this aobfeet, and to enaUe na it 
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fignt « nnMuxiiM te, thoogh bint and limited, ido. of Ait 
onivcne over which Omnipotaice pcendes, and of the pofee- 
tkMw of its admabie Anthor. 

We can obtain an approximate idea of die miivene oi^ 
by commeoeing a train of thongfat at thoae objecta with iiAieh 
we aie more immediately oonvenant, and aaccnding giada- 
alty to objecta and acenes moie distant and expansive. We 
are partly af4|nainted with the obiects which constitote the 
landscape aroond as, of which we fonn a part; the hills, the 
plains, the lofty moontains, the foresta, the liTerSytfae lakesy 
and the portions of the ocean that lie immediately adjacent. 
Bat all the lange of oligecta we can bdiold in an oidinaiy 
landscape fonns bat a Teiy small and inconsiderable speck, 
compared with the whole of the mighty continents and ishnda, 
the vast ranges'of lofty moantaina, ind. the expansive lakes, 
aeas, and oceans, which constitute the sorface of the tenaqoe- 
eos gbbe. It would be requisite that more thanmv Ann^retf 
iktmsaiid huidtatpes, of the extent we generally behold aroond 
US, should be made to pass in review before as, and a soffi- 
eient time allowed to take a distinct view of the objects of 
which they are composed, ere we could form an adequate con- 
ception of the maenitode and the immense vaiiety of objects 
on the whole eatm. Were only twenty minutes allotted far 
the contemplatioD of eveiy landwrape, and ten hours eveiy 
day, it would require ninety yean ot oonatant observation be- 
fore all the prominent objects on the sui&ce of the globe 
could thus be surveyed. Were it possible to take a distinct 
mental aurvey of such a number of Undscapea, we might ac- 
quire a tolerable conception of the amplitude of our globe, and 
it would serve as a standard of comparison for other globes 
which far excel it in ma^tude. But I believe very few per- 
sons are capable of fonmng, at one eaneeption, a full and com- 
prefaensive idea of the superficial extent of &e world in which 
we dwell, whose surface containa no lesa ^n one hundred 
and nine^-seven millions of square miles. The most com- 
plete conception we can ibnn must indeed &11 very far abort 
of the reality. 

But, however ample and conreet our conceptions might be, 
and however great Uiis earth might appear in the view of the 
ftail beings tut inhabit it, we Imow uat it is only an incon« 
nderable ball when compared with aome of the planetary 
bodies belonging to. our own system. One of tbeet bodiee 
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would conttio withttt- Ita dlmeDsions nine hundred globes u 
krae as this earth ; another, fourteen hundred of similar jg;lobes ; 
and were five hundred globes, as large as that on wSch we 
dwell, arranged on a vast plane, the outermost ring of the 
pi&net Saturn, which is' &43,000 miles in circuinference, 
would enclose them all. Such are the vast dimensions of 
some, of those revolving bodies, which appear only like lucid 
specks on the concave of our sky. This earth, however, and 
all the huge pkMiieta, satellites, and comets comprised within 
the range of the solar system, bear a very small proportion to 
that splendid luminary which enlightens our day. The suv 
is five hundred times larger than the whole, and would contain 
within its vast circumference thirteen hundred thousand globes 
as large as our world, and more than sixty millions of globes 
of the size of the moon. To contemplate all the vanety of 
scenery on the surface of this luminal^ would require more 
than fifty-five thousand years, althougn a landscape of five 
thousanaequaie miles in extent were to pass before our eyes 
evtfy hour. Of a globe of such dimension^, the most vigors 
oos imagination, after its boldest and most extensive excur- 
sions, can form no adequate concep^tion. It i^pears a kind 
of universe in itself; aud^ten thousands of years would be 
requisite be£ore human beings,- with their present faculties, 
could thoroughly investigate and explore its vast dimensions 
and its hidden wonders. 

But great as the sun and his suxroiHidinff planets are, they 
dwindle into a point when we wing our flight towards the 
stany firmament. Before we could arrive at the nearest ob* 
iect in this firmament, we behooved to pass over a space at 
least twenty billions of miles in extent; a space which a 
cannon ball, flying with its utmost velocity, would not pass 
over in less than four millions of years. Here every eye, in a 
clear winter's night, may behold about a thousauAd shining orbs, 
most of them emitting their splendours from spaces .immeas- 
urably distant; and bodies at such distances must neces* 
sarily be of immense magnitude. There is reason to believe 
that the least twinklmg star which our eye can discern is not 
less than the sun in magnitude and in splendour, and that 
many of them are even a hundred or a thousand times superior 
in magnitude to that stupendous luminaxy. But bodies of 
such amasing size and splendour cannot be supposed to have 
been created ip vain, or merely to diffuse a useless lustre 
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Oyer the wilds of immensity. ' Such tn idea would be utterly 
inconsistent with the perfections of the Divinity, and a|l that 
we know of his character from the revelations of his word. 
1/ this earth woujd have been " created in vain*' had it not 
been inhabited/ so those starry orbs, or, in other words, 
those magniBcent suns, would likewise have been created in 
vain, if retinues of worlds and ihyriads of intelligent beings 
were not irradiated and cheered by their benign influence. 

These thousand stars, then, which the unassisted eye can 
perceive in the canopy of heaven, may be considered as con- 
nected with at least ^iCv thousand worlds ; .compared with the 
amount of whose population all the inhabitants of our fflobe 
would appear only as ** the small dust of the balance." Here 
the imagination might expatiate for ages of ages in surveying 
this portion of the Creator's kingdom, and be lost in contenii' 
plation and wonder at the vast eitent, the magnitude, the 
magnificence, and the immense variety of scenes, dbiects, and 
movements which would meet the view in every direction ; 
for here we have presented to the mental eye, not only single 
suns and single systems, such as that to which we belong, bnt 
suns revolving around suns, and. systems around systems; 
systems not only double, but treble, quadruple, and multiple, 
all in complicated but harmonious motion, performing motions 
more rapid than the swiftest planets in our system, though 
some of them move a hundred thousand miles every hour ; 
finishing periods of revolution, some in 30, some in 300, and 
some in 1600 years. We behold suns of a blue or green lus- 
tre revolving around suns of a white or ruddy colour, and both 
of them illuminating with contrasted coloured light the same 
assemblage of worlds. And if the various orders of intelli- 
gences connected with these systems were unveiled, what a 
scene of grandeur, magnificence, variety, diversity of intellect, 
and of wonder and astonishment, would burst upon the view ! 
Here we might be apt to ima^ne that the whole glories of the 
Creator's empire have been disclosed, and that we had now a 
prospect of universal nature in all its extent and grandeur. 

But, although we should have surveyed the whole of this 
magnificent scene, we should still find ourselves standinff only 
on the outskirts, or the extreme verge of creation, what u 
all the stars which the unassisted eye can discern be only % 
few scattered orbl on the outskirts of a cluster immensely 

* Isaiah xlv., 18. 
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mote Dumerous 1 . What if all this scene of grandeur be onljT 
as a small lucid. speck compared with the whole extent of the. 
firmament 1 * There is demonstratiYe evidence from observa- 
tion that this is in reality the case. In one lucid circle in the 
heavens, scarcely perceptible on a cursory view of the firma- 
ment, there are twenty thousand times more stars distinguish- 
able by the telescope than what the naked eye can discern 
throughout the visible canopy of heaven. The Milky Way, 
were it supposed to contain the same number of stars through- 
out its wlwfe extent as have been observed in certain portions- ■ 
of it, would comprise no less than 20,191,000 stars ; and as- 
each of these stars is doubtless a sun, if we suppose only fifty 
planets or worlds connected with each, we shall have no les» 
than 100,955,000, or more than a ihotuand tnUlions of worlds' 
contained within the space occupied by thisv lucid zone. ^Here 
an idea is presented which completely overpowers the human 
faculties, and at which the boldest imagination must shrink 
back at any attempts to form an approximate conception. A, 
thousand millions of worlds ! We may state such a fact in- 
numbers or in words, but the brightest and most expansive 
human intellect must utterly fail m grasping all that is com- 
prehended in this miehty idea; and perhaps intelli|[ence8> 
possessed of pqwers tar superior to those of man are inade- 
<piate to form even an approximate eonception of such a stu- 
pendous scene. Yet this scene, magnificent .and overpower* 
mg as it is to limited minds such as ours, is not the scene of 
the universe ; it is only a comparatively insignificant speck 
in the map of creation, which beings at remote distances may 
be unable to detect in the canopy of their sky, or, at most, will 
discern it only as an obscuro point in the farthest extremities 
of their view, as we distinguish a faint nebubus star through 
our best telescopes. 

Ascending from the Milky Way to the still remoter resions 
of space, we perceive several thousands of dim specks of light 
which powerful telescopes resolve into immense clusters of 
•tars. These nebula, as they are called, may be considered 
as so many milky ways, and some of them are supposed even. 
" to outvie our Milky Way in grandeur." Above three thou-, 
sand of these nebuke have been discovered ; and if only two> 
thousand be supposed to be resolvable into starry groups, and 
to be as rich in stars at an averace as our Milky Way, then 
we •!» pKeseuted with a scene imch oom p dse s 8000 Uweec 
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80,191,000, or 40,889,000,000, that 10, more ttnii /orftr ihoi^ 
smid mttfumt of tlars. And if we soppoee, as formerly, fif^ 
plenelazy globes to be eonneeted with each, we haye exhibited 
before us a proepeei which includes 2,019,100,000,000, or 
two b^pBS, nineteen thousand one hundred millions of world*. 
Of such a number of bodies we cm foira no distinct eon*- 
cepflion, and much less can we form even a rade or approxi- 
mate idea of the grandeur and nu^^Jtcenee which the whole 
of such a scene must display. Were we to snppose each 
of these bodies to pass in review before us every nkmitet it 
would require more than three millions, eight hundred and 
forty thouSsAd years of unremitting obsenration before the 
whole could be contemplated even in this rapid manner. 
Were an hour's contem^^ion allotted to each, it would re- 
quire two hundred and thirty millions, four hundred thousand 
years titl^all the series passed under review ; and were We to 
suppose an intelligent being to remain fifity years in each world 
for the purpose of taking a more minute survey of its peculiar 
scenery and decorations, 100,955,000,000,000, or a hundred 
billions, nine hundred and fifty-five thousand millions of yean 
would elapse before such a survey could be completed ; e 
number of years which, to limited minds, seems to approximate 
to something Vke eternity itself. 

' StiH, oil <Ate eountleet atHmbUge of suns and worlds is nsi 
the universe. Although we could range^ on the wings of a 
■eraph through all this confluence of sidereal systems, it is 
more than probable that we should find ourselves standing 
only on the verge of creation, and that a boundless prospeict, 
sbetching towuds infinity on every si^e, would still be jffe- 
seilted to view ; for we cannot suppose for a moment that the 
empire of Omnipotence terminates at the bouiidaries of huinaB 
Vision, even when assisted by the most powerful mstruments. 
Other intelligences may have powers of vision capable of pen- 
etrating into spae^e a hundred times farther than ours whenas^ 
sisted with all the improvements of art ; but even such beings 
cannot be supposed to have peiietiated to the utteimost bound* 
aries of creation. Man in future ages, by the improvements 
of optical instruments, may be able to penetrate much farther 
into the remote regions of space than he has hitherto done, 
fag^mvf descry myriads of objects whidi have hithmto re* 
iMned invisible in the unexplored regions of immensity. 
Xfer since the inventicm of the telesoepe, one di^eovery faae 
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followed tnocfaor in dmoet regular miccesnoik In propoition 
to the increMe and activity of astronomical observers, and the 
improvement of the instrameqts of observation, the mora re* 
mote spaces of creation have been explored, anid new scenes 
of the universe laid open to homan contemplation. And who 
shall set botmdaries to the improvement and discoveries of 
futmre and more enlightened generations 1 Before the inven- 
tion of the telescope, it wonld have been foolish to have as- 
serted that no more stars existed than those which were visi- 
ble to the naked eye ; and after Gralileo had discovered with 
his firat telescopes hundreds of stars which Were previously 
unknown, it would have been equally absurd to have main- 
tained that the telescope wonld never be farther improved, and 
that no. additional stars would afterward be discovered. It 
would be a position equally untenable to maintain that we 
shall never be able to descry objects in the heavens beyond 
the boundaries which we have Jiitherto explored, since science 
has only lately commenced its rapid progress, and since msn 
is little more' than just begmmng to emptoy his powers in such 
investigations.. 

But, however extensive may be the diseoreries of future 
ages, we may lay it down as an axiom, that neither man nor 
any other rank of finite beings will ever be able to penetrate 
to the iarther boundaries of the creation. It woula be |»e- 
snmptuous to suppose that a being like man— whose stature is 
conqwehended within «the extent Of two yards, who vanishes 
from the sight at the distance of a German mile, whose whole 
habitation sinks into an inviaible point at the distance of Jupi- 
ter, who resides on one of the smallest class of bodies in we 
universe, and whose powers of vision and of intellect are so 
limited — should be able to extend his views to the extreme 
limits of the empire of the Eternal, and to descry all the sys- 
tems which are dispersed throughout the range of infinitude. 
It is more reasonable to believe that all that ms jet been dis- 
covered of the operations of Omnipotence that lie within the 
boundaries of human vision, is but a veiy small portion of 
what actually exists within the limits of creation ; that the 
two billions, and nineteen thousand millions of worlds which 
we have assumed- as the scene of the visible universe, are only 
as a single star to the whole visible firmam^t, or even as a 
singlegrvn of sand to all the myriads of particles which cover 
the seashons and the bed of the ocean, when compared ^th 
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what lies beyond the utmost range of mortal Tiskm ; for wbi» 
can Mt bounds to infinitade, or to the operations of Hin 
whose power is omnipotent, ** whose ways are unsearchable,'' 
and **whos9 understanding is infinite V* AU that we have 
yet discovered of creative existence, vast and magnificent a» 
It appears, may be only a small corner of some mightier schema 
which stretches throughout the length and breadth of immen- 
aity ; of which the hiahest created intellect may have only a 
fiBW faint glimpses, wiich will be gradually opening to vietr 
throughout the revolutions of eternity, and which will never 
be fully explored ,4mring all the periods of an interminable ex- 
istence. What is seen and known of creation may be as no-' 
thing compared with what is unseen and unknown ; and a» 
the ages of eternity roll on, the empire of the Almighty muf 
be gradually expanding in its extent, and receiving new addi- 
tions to its gloiy and magnificence. 

Hence we may conclude that there is nd created being, even 
of the highest order of intelligences, that ^iU ever be able to 
sttr?ey the whole scene of the universe. Of course, man, 
thougn destined to immortality, will never acquire a complete 
knowledge of the whole range of the Creator^ operations, 
even during the endless existence which lies before him ; for 
his faculties, however much expanded in that state, will be 
utterly inadequate to grasp a scene so boundless and auffust. 
It will be a part of his happiness that he will never be able to 
comprehend the universe ; for at every period of his future 
existence he will still behold a boundless prospect stretched 
out before him, with new objects continually rising to view, 
in the contemplation of which, innumerable ages may roll 
away without the least apprehension of ever airiving at the 
termination of the scene. Were a superior intelligenco ever 
to arrive at such a point, from that moment his happiness 
would be diminished) hi^. love and adoration of the Supreme 
vrould wax faint and languid, and he would feel as if nothing 
new and transporting were to be added to his enjoymenta 
throughout all the periods of his future existence. But the 
immensity of the universe, and the boundless nature of the 
dominions of ** the King Eternal," will for ever prevent any 
such effects from being produced in the case of all virtnoas 
and holy intelligences. . 

Besides the numerous bodies to which we have above al- 
luded, there are several other objects which require to be 
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t^plaied, in ovder to iropUfy our views of Um vvublo tiiii* 
▼eriiie. Those nebulous specks in the remote regions of the 
heavens termed planetary nebula heve never yet been re- 
solved into fttars, snd are, in ali probability, bodies of a diifereni 
nature from the Milky Wsy and other sidereal systems. Theit 
magnitude is astonishing, since some of them ^ould fill a cu* 
bical space equal to the diameter of the orbit of Uranus, which 
would contain 34,000,000,000,000,000,000,000,000,000, or 
twenty-four thousand quartilions of solid miles ; that is, they 
aie sixty-eight thousand millions of times laiger than the sun. 
Such bodies present to our view magnitudes more astonishing 
than any others to be found within the range of the visible 
creation, and overwhelm the mind with wonder and smase* 
ment at what can possibly be their nature and destination. 
Several other nebule are no less wonderful, such as that iai 
the constellation of Orion, which even surpasses in maffnitode 
the dimensions now stated. It has been computed to be 
2,900,000,000,000,000,000, or two trillions, two huncbred 
thousand billions of times larger -than the sun, a magnitude 
which we can scarcely suppose within the power of any finite 
being Co srasp or to comprehend. For what end each hoge 
mess es otmatter were created must remain a mystciy to mor^ 
tals so long as they are confined to this sublunary ecenii 
l^erfaaps they are intended to give us a glimpse of objects and 
•rrangdments in the Divine economy altogether different fiem 
those we perceive in the planetaiy system and In the other 
fMurtf of the sidereal heavens. But, whatever may be their ai*> 
tiraate destination, we may rest assured that they serve a pniw 
|>ose in the plan of the Divine administration worthy of tbeir 
magnitude, and of the perfections of him by whom they were 
created. They were brought into existence by the same power 
which reared the other parts of creation ; and as power is al» 
vrays accompanied with wisdom and goodness, they must have 
«n ultimate reference to the accommodation and happiness of 
rational beings, under an economy, perhaps, widely different 
-from that of the planetary and other systems. 

Having taken a cursory view of the niagnitudes of the num» 
tierless todies scattered through theregions of space, let us 
now consider the motions which are incessantly going for- 
ward in every part of the universe ; for all the myriads of 
globes and systems to which we have alluded are in rapid and 
perpetual motion ; and we have no reason to believe that thcfe 
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11 a single quiescent body- throughout the immensity of 
tion. We have here planets revobiog around suns, planeta 
revolving around planets, suns performing their revomtiona 
•round suns, suns revolving around the ventres of sidereal 8y»- 
tems, and, in all probabtUty, every system of creation revoiving^ 
round the centre and Grand Mover of the whole. The rate 
of these motions, in every known instance, is not less than 
several thousands of miles every hour, and, in many instances, 
thousands of miles in a minute. The motions which ace 
found among the planetary globes appear, at first view, alto- 
gether astonishing, and almost to ejceed bdief, when we con« 
sider the enormous size of some of these bodies. That a 
globe a thousand times larger than our world should fly at the 
rate of thirty^thousand miles an hour, and carry along with it 
a retinue of other mighty globes in its swift career, is an ob- 

Sct that may well strike us with wonder and amazement, 
ut the fixed stars — though to a eoomion observer ^ey appear 
exactly in the same, positions with regard to each other — are 
found, in some instances, to be "carried forward with motion* 
hx more rapid than even the bodies of the planetary system* 
though their magnitude is immensely superior. We have al- 
ready seen that ue star 61 Cygni, whose apparent motion. is 
five seconds annually, and, consequently, imperceptible to a 
commoif observer, yet at the distance at which the star ia 
known to be placed, this motion is equivalent to one thousand 
fnB hundred and fifty*two millions of miles in a- year ; four 
millions, two hundred and fifty-two thousand miles a day, and 
one hundred and seventy-seven thousand miles an hour. Other 
stars are found to move with velocities nearly similar, as ft, 
Cassiopeia, which moves above tli^ee millions of miles a day* 
which is at the rate of two thoussnd one hundred and sixty- 
miles every minute. These are motions altogether incompre- 
hensible by human beings, especially when we take into con- 
sideration the enormoua magnitude of the stars, some of which 
may be a thousand times larger than all the planets and cometa 
belonging to our system. . They display the^ amazing and un- 
controllable ■NBRoiBs or Ohnipotingk, and afford a distinct 
source of admiration and astonishment in addition to all the 
other wonders of the universe. If, then, we would endeavour 
to attain a comprehensive idea of th^ motions going forward 
throughout the spaces of immensity, we must not only con- 
cetve of planets revolving around luminous centres, but of 
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•mis MTelving trottnd tmn ; of sum and ayttemt revolving 
•roand the centres of the nebuln to which they respectively 
beldng ; of all the systems and nebole of the universe revolv- 
ing in immense circumferences around the throne of the Etei^ 
nal, the great centre of all worlds and beings ; of each wm, 
and planet, and system, notwithstandinjg* pursuing a course of 
its own in different directions, and in numerous instances 
acted upon by different forces ; in shorty of the ten thousand 
times ten thousands of luminous and opaque globes, of eveij 
rank and order, within the circuit of creation ; all perfonniiw 
their rapid but harmonious motions throofihout every region <m 
space, and without inteimission, in obecuence to the laws of 
their Creator. 

' Again, we cannot be supposed to have attained a compr^* 
hensive conception of the universe-, without takins into ac- 
count the sensitive and intellectual beings with which it is 
replenished. We ought never to consider the numerous oibe 
revolving throughput infinite space as mere masses of rude 
matter, arranged into systems merely to give a display of AK 
mighty Power, but as means for accomplishing a nigher and 
nobler end ; the diffusion of happiness among countless orders 
of intelligent existence. And as this idea must necessarily be 
admitted, what a c&untUss multitude of percipient beings mutt 
people the amplitudes of creation I On our globe there are 
supposed to be 800 mitlioAS of human beings ; but it is capa- 
ble of supporting twenty times that number, or sixteen thou- 
sand millions, if all its •desdate wastes were cultivated and 
peopled. Besides man, there are numerous orders of other 
sensitive beings : there are at least 500 species of quadniped% 
4000 species of birds, 3000 species of fishes, 700 species of 
leptiies, 60,000 species of insects, besides thousands which 
the microscope alone can enable us to perceive ; at least sixty 
tiiousand species in all. If every species contain about 
600. millions of individuals, then there will be no less than 
■90,000,000,000,000, or thirty billions of individuals belonging 
to all the different classes of sensitive existence on the sur- 
face of our globe. 

If this earth, then, which laaks among the smaller globes 
of our system, contain such an immense number of livinff be- 
ings, what must be the number of sentient snd intellectUM ex- 
istence in all the worlds to which we have alluded ! We ae- 
mimed, on oertam data, that 2,010,100,000,000, or two billions 
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of worlds, miy exist wtthin the booods of the visible nniTOse ; 
and, althoagh no more beings shoald exist in each world,, at 
an average, than on our glolM, there would be the following 
number of living inhabitanto in these worlds, 60,573,000,000,- 
000,000,000,000,000 ; that is, sixty quartilions, five hundred 
and seventy-three thonsahdr trillions, a number which trans- 
cends human conception. Among such a number of beings, 
what a variety of orders may exist, from the aichaiu;el and 
the seraph to the worm and the micioScopic animakulom! 
What a diversity of ranks in the intellectual scale, from the 
point of the human faculties to the highest order of created 
beings, may be found throughout this immensity of existence ! 
Some, perhaps, invested with faculties as far surpassing those 
of man as man surpasses in intellectual energy the worms of 
the dost, and sti|l approximatin|f nearer ana nearer to the 
Deity. What a variety may exist among them in the form, 
organization, senses, and the movements of their coiporesl 
▼enicles ! What a wonderful and interesting scene would 
their history disclose, were the whole series of events in the 
Divine administration towards them laid open to our view ! the 
different periods in duration at which they were brought into 
'existence ; the special laws of social and moral order jpeculiar 
to each class of intelligences ; the modes of improving the 
intellect, and the progress they have made in universal Imowl- 
edge ; the scenes of glory or of terror through which any par- 
ticular classes of beings may have passed ; the changea and 
revolutions that may await them ; and the final destination to 
which they are appointed. These, snd numerous other cir- 
cumstances connected with the moral and intellectual uni- 
verse, open to view a souice of knowledge and a subject of 
sublime investigations which superior intellects might pros^ 
cute without intermission, with increasing admiration and 
rapture, and never arrive at the termination of their pursuits 
during all the periods of an endless existence. 

Such is a summary view of the universe, in so far as its 
scenes lie open to our knowledge and investigation. The 
idea it presents is altogether overpowering to the human 
faculties, but it is nothing else than what we should natuiallv 
-expect when' we consider that the Being who formed it is sel£- 
existent and eternal ; possessed of infinite wisdom, almighty- 
power, and boundless goodness ; and fills the infinity of space 
with his preaenoe. It is like himself, boundless, and incom- 
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prafaensible by finite minds ; bat exhibits to every order of in- 
telligent beings a sennbU display ef " His Eternal Power and 
Godhead.*' Without the existence of such a universe, the 
infinite attributes of the Almighty could not be fully recog- 
nised and appreciated by his intelligent offspring. But here 
we behold, as in a mirror, the invisible perfections of the Di-' 
vinity, " whom no man hath seen or can see," adumbrated, as 
it were, and rendered visible, in every pert of creation, to the 
eyes of unnumbered intelligetices ; for there is no point of 
apace in which a, rational beinff could be placed, in which he 
would not find himself surrounded with sensible evidences and 
displays of the operations of an all-wise, an all-powerful, and 
incomprehensible Deity. " He has not lefi himself without a 
rWitness" to his existence, and his incessant energies, in any 
parts of his dominions, or to any of his creatures, wherever ex- 
isting. " If we should ascend to heaven, he is there." If we 
should descend to the lower regions, he is there also to be seen 
in his operations. " If we take the wings of the morning," and 
fly along with the sun from east to west, and continue our 
course without intermission through regions of space invisible 
to mortal eye, ** even there his hand would lead us, and his right 
hand uphold us." " Darkness" Unfolds the grandeur of his 
operations and thc^lories of his nature, as well as the *' light" 
of the orb of day. Though, on the wings of a seraph, we 
could fly in every direction through boundless space, we should 
everywhere find ourselves encompassed with his immensity, 
and with the manifestations of his presence and agency. Of 
auch a Being, and of the universe he has formed, we may ex- 
claim in the language of an inspired writer, ** Oh the depth 
of the riches botbof the wisdom and of the knowledge of Grod ! 
How unsearchable are his operations, and his ways past find- 
ing out !" 

Of this universe we. can only form an approximate idea by 
comparing one small portion of it with another, ahd by allow- 
ing the mmd to dwell for a considerable time on every scene 
we contemplate.' We must first endeavour to acquire a com* 
prehensive conception of the magnitude of the gl<^ on which 
we dweU, and the numerous diversity of objects it contains ; 
we must next stretch our view to some of the planetary globes, 
which are a thousand times greater in magnitude ; and to 
euch an oib as the sun, which fills a space thirteen hundred 
thousand times more expansive. iUogug through the whole 
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of die planetaiy system, we mnst fix our attention upon everf 
particular scene and object, imagine ourselves traversing tkHs 
hills, and plains, and iramense regions of Jupiter, and sur- 
veying the expansive hngs of Saturn in all their vast dimen- 
sions and rapid motions, till we have obtained the most ample 
idea which the mind can possibly grasp of the extent and 
Iprandeur of the planetary system. Leaving this vast system, 
and pmceedtng through boundless mee till all its planets 
have entirely disappeared, and its.sun has dwindled to tne size 
of a small twinkling star, we most next survey the thousand 
stars that deck the visible firmament, every one of which must 
be considered as a sun, accompanied with a' system of planete 
no less spacious and august than ours. Continuing our course 
through depths of space immeasurable by human art, we must 
penetrate into the centre of the Milky Way, where we are 
sutrounded by suns, not only in thousands, but in mUlitmt, 
Here the imagination must be left for a length of time, to ex- 
patiate in this amazing and magnificent scene, and try if it can 
form any faint idea of twenty millions of suns surrounded with 
a thousand millions of planete. Suppose one of these bodies 
to pass before the eye or the imagination every minute, it would 
require 1900 years before the whole could pass in review, and 
eaish produce a distinct impression as a separate object. 

In a scene like this, the boldest imagination is overpowered 
and bewildered amid number and magnitude, and feels utter- 
ly incompetent to grasp the ten' thousandth part of the over- 
whelming idea presented before it. Winging our flight from 
the Milky Way, over unknown and immeasurable regions^^re* 

§ions where infinitude appears opening upon us in awful gran- 
eur-^we approach some of those immense starry clusters 
called Nbbuljb, every one of which may be considered as an- 
other milky way, with its ten thousands and millions of suns. 
Here the imagii^ation must make a solemn pause, and take a 
wider streteh, and summon up i^ its powers, and force, and 
▼iflour ; for here we have not merely one milky wa3r, with its 
millions of sters, to contemplate, but tkousands. If the im- 
mense splendour and amplitude of one milky way overwhelms 
ns with amazement, and with an emotion almost approachit^ 
to tenor, what an overpowering effect should two thousand of 
•och scenes, which have already been discovered, produce 
epon minds so feeble and timited as ours ! Such a scene not 
enly disphiys to us, beyond every other, the incomprehensible 
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tmergUt of Omnipotence^ Irat seemt to intimate that there are 
eretted beings existing in the univeise endowed with powers 
of inteliigence capable of forming a much more approximate 
idea oif such objects than such beings as man, who may be 
considered as standing near the lowest point of the scale of 
intellectual existence. These "thrones and dominions, prin- 
cipalities and powers of Heaven,'* may be able to form a 
comprehensive perception of such a scene as the Milky Way, 
which baffles the utmost efforts of the human faculties. 

Soaring beyond all these objects, we behold, as it were, a 
new universe in the immense magnitude of the planetary and 
other nebuls, where separate stars have never been perceiv- 
ed ; and, besides all diese, there may be thousands, and ten 
thousands, and millions of opaque globes of prodigious size, 
existing throus^out every i^e^on of the universe, and even in 
that portion of it which is within the limits of our inspection, 
the faintness of whose Ksht prevents it from ever reaching our 
eyes. But, far beyond all such objects as those we have been 
contomplating, a boundless region exists, of which no human 
eye has yet caught a irlimpse, and wluch no finite intelligence 
bias ever explored. What scenes of power, of goodness, of 
grandeur, and magnificence may be displayed within this un- 
apph>aehable and infinite expanse, neither men nor angels can 
describe, nor form the most rude conception. But we may 
rest assured that it is not an empty void, but displays the at- 
tributes of the Deity in a manner no less admirable and glo- 
rious, and perhaps much more so, than all the scenes of crea- 
tion within the range of our vision. Here undoubtedly ie 
that splendid region so frequently alloded to in the Scriptures, 
designated by the emphatic name, ** The Hbivsn op Heav- 
■Ns,'* evidently importing that it is the most glorious and 
magnificent department of creation. Countless myriads of be- 
ings, standing at the highest point of the scale of intellect, and 
invested with faculties of which we have no conception, must 
inhabit those re^ons; for we are positively informed that 
** hosts" of intelligent beings reside m such abodes, and that 
" these hoste of tne heaven of heavens worship God." But 
here our contemplations must terminate. Here ima|[ination 
must drop ito wing, since it can penetrate no farther into the 
dominions of Him who site on the throne of immensity. 
Overwhelmed with a view of the magnificence of the universe, 
and of the perfections of ite Almighty AoUior, we can only 
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iall inrostnte in deep humility tnd adontimi, and exclaim, 
** Great and marvellous are thy works, Lord God Almighty ! 
Tbou art wort)^ to receive glory, and honour, and power ; 
for thou hast created all worlds, and for thy pleasure they are 
and were created. '^ > 

I shall conclude this subject with the follbwing remarks : 
. I. All the vast systems to which we have alluded are the 
workmanship of ai^ Infinite and Eternal Beinjg, and display the 
grandeur of his perfections^ It is impossible that such pin 
amazinff universe, arranged with such exquisite order, and all 
the bodies it contains, moving with such regular and tapid mo- 
tions, could have formed itself, or been produced by the for- 
tuitous concourse of atoms. The very surmise that such a 
thii^ was possible is one of the wildest hallucinations thut 
ever enteried the human mind. It is a first principle connect* 
ed with the constitution of every intellectual nature, and with- 
out the admission of which there can be no reasoning, that 
tiiere is a "connexion between cause and effect," aira that 
^ erery e^tct must have a -corresponding eause adequate to 
its piioduelioB.'* The univene is an ejftctt the most sublime 
and gierious which the human mind fan con^mplate, and the 
natural and iusf«Mryeo«closion which it almost instinctively 
dfaws ie, that it is the jpraductioh of an Eternal, Intelliffent, 
and Almighty Being. This is a conclusion which has been 
deduced by men of all nations and in every period of the 
world. *' There is no nation or people," says Cicero, " so 
barbarous and ignorant as not to acknowledge a powerful and 
Supreme Divinity.". 

it is as natural for the human understanding, in its original 
and unbiased state, when contemplating the frame of the 
vnivecae, to infer the cxistc^ice of a Deity, as it is ^the prop- 
erty of the eye to distinguirit light and colours, and of the 
ear to distinguish sounds. The ^Mrincipte from which this 
conclusion is deduced is exactly the same as that by which, 
firam the eontemplation of a building, we infer a builder, and 
fiom the elegance and utility of every part of the structure 
we conclude that he was a wise and skilful architect ; or that 
Vy which, from an inspection of a clock or watch, or any other 
piece of useful machinery, we infer not only the existence, 
but the qualities and attributes, of the contriver and artificer. 
The man who is incapi^ble of at once deducing such conclu- 
aions ought to be regarded as destitute of the reasoning fac- 
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tihy ; and if we thus necenarily infer the canse from the ef* 
feet in the case of human art, can we for a moment hesitata 
to ascribe the production of this amazing universe which sur* 
Munds us to- a Being of infimte knowledge, wisdom, and 
power, adequate to bring into existence such an immense 
and wonderful machine, and to' preserve it in harmony from 
age to age, amid all its diversified and complicated move* 
ments 1 That ever a doubt was entertained on this subject 
is a plain proof that man has lost, in part, that light of reason 
and inteliigeBce with which be was orifltnally eMlued, or that 
he is sometimes urged on by depraved passions and a pride 
of singularity to utter sentiments which he does not sincerely 
believe. As Cicero Ions ago declared, " He who thinks that 
the admirable order of ue celestial orbs, and their constancy 
■ad regularity, on which the conservation and good of all 
things depend, to be void of a mind that governs them« he 
himself deserves to be accounted void of a mind." It is 
** the fooP^ alone, in the strictest sense of the word» whatever 
may be his pretended learning, who dares to declare ** there 
is no God." 

And as the universe demonstrates the exiMtence, so it die* 
plays the attributes of the Eternal. The manifestation of 
oimself to numberless ordees of intelligent beings must have 
been the great end intended in bringing the universe into 
existence. This manifestation is made cmefly in actWM ; in 
actions which display greatness, wisdom, and goodness be* 
yond all bounds. His greatness appears from the immensity 
of power which the universe exhibits. The power necessary 
to move a sinffle planet in its course fsr transcends human 
conception. What, then, most be the energy amA extent of 
that power which set in motion and still upholds all the plan^ 
ets, worlds, and systems dispersed throognout the spaces of 
infinitude ! The highest created intelligence must be utterly 
overwhelmed and confounded when it attempts to contem* 
plate or to grasp an idea of omnipotence. His knowledge^ 
wisdom, and unceasing agency are no less conspicuous in the 
arrangement and direction of everything that exists in heave» 
and on earth. As his presence pervades all space, so his 
agency is displayed in the minutest movement of every part 
M the vast whole. This ereat and incomprehensible Being 
moves every atom» expands every leaf of the forest, decks 
every flower, conveys the sap tbfough the ramifications of 
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erery tree* conducts every particle of Tapoor to its appointed 
place, directs every ray oif light from the san and stars, every 
hreath of wind, every flash of lightning, every movement of 
the meanest worm, and every motion of the smallest micro- 
scopic animalculum ; while at the same time he supports the 
planets in their courses, guides the- comet in its eccentric 
career, regulates the movements of millions of resplendent 
systems, and presides in sovereign authority over unnumbered 
hosts of intelligent existence; directinff all the mysterious 
powers of knowledge, virtue, and morat action to subserve 
the purposes of his will, and accomplish the ends of his moral 
government. In every department of this universe, likewise^ 
his goodtuMs is displayed to unnumbered orders of beings, 
sentient and intellectual ; for all the powers of intelligence 
and action possessed by every creature in heaven snd on 
earth, from the archangel to the worm, and all the happiness 
they now or ever will enjoy, are derived from him as the 
nnci^eated source of all felicity. 

Under this glorious and stupendous Being we live and 
move ; our comforts and enjoyments, while passing through 
tibis transitory scene, are wholly in his hands, and all our pros- 
pects of enjoyment beyond the range of our earthly career 
are dependant on his mercy and favour. His omnipotent 
arm supports us every moment ; every breath we draw, -every 
pulse that beats within us, every muscular power we exert, 
every sound that strikes our ears, and every ray of light that 
enters our eyeballs, is dependant on his sovereign wm. All 
that we hope for beyond the limits of time and tmoughoot the 
revolutions of eternity depends upon his power, his wisdom, 
his benevolence, and his promises. Were he to withhold the 
powers and agencies under which we now live and act, we 
could neither think nor speak, hear nor see, feel nor move ; 
the whole assemblage of living beings in our world would be 
changed into immovable statues, and this earth transformed 
into a barren waste and an eternal solitude. To the service 
of this glorious Being all the powers and faculties with which 
be has endowed us ought to be unreservedly consecrated. 
As his highest glory and blessedness consist in bestowing 
benefits on his intelligent ofibpring, so we ought to be imita^ 
tors of him in his boundless beneficence, by endeavouring to 
communicate happiness to all around us. ** To do good, and 
to communicate, forget not ; for with such sacrifices God' is 
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uNli plei06d. " T6 him, as tbe <* Ftther of oat tpirito and the 
former of our bodies/* is due the highest degree of our loya 
and gratitude ; on him we oucht to rely for every blessing, 
and hmnbly resign ourseWes toms disposal undor every event ; 
for "all things are of God," and all are conducted with su- 
pfeme and unerring wisdom and goodness (o an end immortal 
and divine. 

8. Hie immensity and magnificence of the nmverae, and 
the attributes of Deity it displays, pn considerations which 
Mig^ to be taken into account in all our views of religion* 
Them |s a class of men who^ in prosecuting scientific puiw 
suits, wish to discard everyUuag that has a besring on religion 
when deduced from the investigations of science, and can 
scarcely lefirain from a sneer, when the arranffements in the 
sconomy of nature are traced to the agency of their All-wis« 
and Omnipotent Oreator ; as if the objects which science pro- 
fesses to mvestimte had bo relation to the views we ought to 
entertain ef the-Divinity, and ought never to be traced to their 
neal first cause. -On the other hand, there are many pro* 
niMed religionists who, fimm mistaken notions of piety, would 
set aside the study of the works of God, as havbg no con- 
Bexkm whatever with the exercises of piety and the business 
of reliflioo, and as even injurious to their interests. Both 
these CMSses of men ve^ge towards extremes which are equally 
inconsistent and danceroua. The amaaing fact that creation 
consists of a coun&ss number of magmficeBt systems and 
ivorids beyond th6 compn^Mnsion of finite minds, ou^t not 
thus to be recklessly set aside in our views of God and of re* 
ligioB ; f<Hr they are ail the woikmuMhip of OMi Bsino, and 
t^ey are connected together as parts of onk grand system, of 
Which the God w« Q|[ofe** ^ worship is the supreme and uni- 
versal governor. They present to the vi6w of all intelli* 
l^snoea the most gkirioua displavs of his character and perltftc* 
tions, and consequently demand from us a covreaponding Mo* 
timent of admiiWien and xevarenee^ tod a corresponding trib- 
ute of homage and adoration. Such enlained prospects of tho 
Wf erse, are thereforo available for the lomest puipovee of re- 
liigion and piew, and ought to enter as an element into aU 
•ttr views of the administralion of the Almighty, and of that 
ifoiahip and obedience be requires from hi# rational ofiapring^ 
WtlesB wfr woukl be «0Dt#ntcd to twin han a degito ot homp 
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age for infeiior to that which the manifettatioD of his afetri* 
bates demands. 

God is known only by the manifestations which he make* 
of his character and perfections. The highest created intelli- 
gences can know nothing more of the Divinity than what is 
derived from the boundless uniTeise he has presented to their 
view, the dispensations of his providence to certain orders of 
beings, and the special revelations he may occasionally Toiich- 
safe, on certain emergencies, to particular woiids. Had man 
continued in primeval innocence, the contemplation of the vast 
creation around him, with all its diversified wondera and be- 
neficent tendencies, would have led him to form correct Tiews 
of the attributes of his Almighty Maker, and of the moral laws 
by which his conduct should be regulated ; but it does not 
follow thst, because the study of nature is now of itself an ift- 
Bufficient guide to the knowledge of the Creator and this en- 
joyment of eternal felicity, such studies are either to be thrown 
aside, or considered as of no importance in. a religious point of 
view. To oyerlook the astonishing scei^e of the universe, oc 
to yiew it with indifference, is yirtuall^ to " disregard 'the 
works of Jehovah, and to refuse to consider the operations of 
his hands.'* It is a ytolation of Christian duty, and impliea a 
reflection on the chlirBCter of the Deity for any one to imagine 
that he has nothing to do with Grod considered aa manifes ad 
in the immensity of his works ; for his word is pointed and 
explicit in directing the mind to such contemplations. *' Hearic- 
en unto this ; stand still, and consider the wonderful works of 
God." " Lift up thine eyes on high, and behokl who hath cre- 
ated these orbs.'* **Kemember that thou magnify his works 
which men behold." ** Great and marvellons are thy works, 
Lord God Almighty ! Thy saints shall speak of the glory of 
thy kingdom; ami talk of thy. power, to make known to the 
sons of men thy mighty operations and the* glorious majesty 
of thy kingdom.*' 

3. The Christian reyelation, throughout all its depaitments, 
is not only consistent with the yiews we have taken of the 
universe, but affords direct eyidenee of the magnificenoe of 
creation, and of the myriads of beings with which it is peopled. 
Of this position we have exhibited some proofs in the remarks 
and illustrations conuined in Chapter XVII., whieh show, 
at the same time, the harmony which subsisto between the 
discoveries of leyelation and the discoveries whidi have been 
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made in the system of nature. There is no other system of 
religion or pretended revelation that was ever propagated in 
the world towhich such a characteristic belongs. If we ex- 
amine the Mohammedan Koran, the Shasters of Bramah, the 
system of Confucius, the mythology of the Greeks and Ro- 
mans, and every other pagan code of religion, we shall find 
interspersed throughout the whole of them numerous senti- 
ments, opinions, and pretended facts at utter yariance with 
the true system of nature, and to what are known to be the 
established laws of the universe. This is strikingly exempli- 
fied in the extravagant- stories and descriptions contained in 
the pretended revelatione of Mohammed, and the absurd no- 
tions respecting the creation contained in the sacred books of 
the Hindoos, ^ich assert that the universe consists of seven 
heavens and seven worlds, which are all at a future period to 
be absoibed into God, with many other absurdities. In op- 
position to all such foolish and absurd opinions, the inspired 
writings, when properly understood, and rationally interpreted 
according to the rules of just criticism, are uniformly found' to 
be perfectly consistent with the discoveries of science, and 
the facts which are found to exist in the system of the uni- 
yerse ; and 'this correspondence and harmony ought to be con- 
sidered j^s a strong presumptive evidence that the revelations 
of Scripture and the scenes of the inaterial universe proceed 
from the same All-wise and Omnipoitent Author. 



CHAPTER XX. 

ON OOKSTS. 

As this class of the celestial bodies forms a part of the solar 
tystem, it might have been more appropriate to have intro- 
duced the subject into our volume entitled ** Celestial Sce- 
nery,*' which has for its principal object a description of the 
bodies connected with that system ; but as that work swelled 
to a greater size than was at first foreseen, it was judged ex* 
pedient to postpone the consideration of comets to the present 
yolmne. As our knowledge of these bodies, however, is very 
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limitod, and no discoveries hftve yet been made wlucli mji^ht 
lead OS to form a decisive ofiiiiion of their nature and destine^ 
tion, I shall content myself with ffiving a brief detail of some 
of the leading facts which have been ascertained respecting 
them. 

The word comet literally signifies a hairy 9iar; because 
such bodies are generally accompanied with a nebulosity or 
train, which has the appearance of laminous hair. Tlie lumi- 
Bous point near the centre of a comet, which ia most brilliant^ 
is called the nueUtu. The base or nebulosity whic^ sor* 
rounds the nucleus is called the hair, and sometimes the sni- 
9€lope ; and the nucleus and hair comnined constitute what 
is usually termed the head of the comet. The luminous train, 
extending sometimes to a great distance from the head, in 
tailed the taH of the comet. These bodies have oocasionally 
appested in the heavens in all ages. The ancients were dn 
noed in their opinions respecting them ; some considerii^ 
them as wandering stars, others as meteors kindled in the 
atmosphere of the earth, aubsisUng for a time, and then das- 
sipated ; and others viewed them as prodigies indicating wars* 
femines, inundations, or pestilences. Aristotle, who believed 
that the heavens were incorruptible and unchangeable, main- 
tained that comets were generated when they first made their 
appearance, and were destroyed when they ceased to be visi* 
ble, and, consequently, that they could not be reckoned to be- 
long to the heavenly bodies, but were only meteors or exhala- 
tions raised into the upper regions of the air, where ther 
blazed for a while, and disappeared when the matter of whick 
they were formed was consumed. And as the opinions of 
this ancient sage had a powerful influence on the philosophers 
and astronomers of later times, as his assertions were fre- 
quently regarded as little ^hort of demonstrations, few per- 
sons had tae boldness and independence of mind to call in 
question the positions he maintained on any subject discussed 
in his writings. 

It was not before the time of the celebrated astrononier 
Tycho Brahe that the nature of cometa began to be a little 
understood, and that they wer^ considered as moving in the 
planetary regions. This astronomer observed with great dil- 
igence the famous comet which appeared in 1577 ; and, from 
many accurate observations duripg the time of its appearance^ 
(ami that it had no senstUe diiunal parallai; and thflfdfiNW 
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wi« not only far abore the limits of our ctmonphere, iMit be- 
yond the orbit of the moon itself. Its motions were likewise 
particularly obsenred by Hagecins, at Pragae, in Bohemia, at 
the same time that they were observed by TychOt at Uiani- 
bnrg. / These two places differ six degrees in latitude, and 
are nearly under the same meridian, and both measured the 
distance of the comet from the same star, which was in the 
same vertical circle with the comet ; yet both observers found 
their distances the 8ame,>and, consequently, they both viewed 
the comet in the same point of the heavens, which could not 
have happened unless the comet had been in a higher region 
than the moon. After Tycho, Kepler had an opportunity of 
making observations on the comets which sppeared in 1607 
and 1618, and from all his observations he deduced this con- 
elusion, ** that comets move freely through the planetary orbs." 
From this period comets began to be more accurately observ- 
ed, and to be considered as constituent parts of the solar 
system ; and at length the illustrious Newton demonstrated 
that their motions are performed in long ellipses, having the 
sun in one of their foci. 

Before proceeding to inquire into the nature and physical 
constitution of these bodies, I shaH present the reader with 

A hrief sketch of the hiatory of the moat remarkable comets 
tokieh have appeared in modem times. 

One^of the most remarkable comets which have appeared 
in modem times is that which made its appearance towards 
the close of the year 1680, and which was particularly ob- 
served by most of the astronomers of Europe. This comet, 
according to the accounts given by the astronomers of that 
period, appeared to descend from the distant regions of space 
with a prodigious velocity, almost perpendicular to the sun, 
and ascended again in the same manner from that luminary 
with a velocity retarded as it had before been accelerated. It 
was observed, particularly at Paris and Greenwich, by Cas- 
sini and Flamstead, by whom it was seen in the morning from 
the 4th to the 26th of November, 1680, in its descent towards 
the sun ; and after it had passed its perihelion^* in the even- 

* The perikdimg is that point in the orUt of any planet or comet wbieli 
to nearest to tbe sun. It is also called the lower etpnt. The mhelion is 
that point in the orbit which is farthest (Vom the son ; called, also, (!« 
Mf^irr^pf»s« 

£l2 
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ii«, fiom tiM lath of Deoemte to the 9th of Maidi, 1691. 
The maoj exact obaenretioos made on this comet eii»hML 
Sir I. Newton to discover that so maeh of its ori>it as could 
be traced by the motion of the comet, while it was visible, 
^%Bf as to sense, a vwrdf€l$^ having the sun in its fociis, and 
that it was one and the same comet that was seen all that 
time. This comet waa romarkable for its very near approach 
to the sun. At its perihelion it was not above a aixth part of 
the son^s diameter from its surface; that is, about 146,000 
miles from the surface of that lominaij, and 584,000 from it« 
centre. Accoidmg to Sir Isaac Newton, the velocity of this 
comet when nearest the sun was 880^000 miles an hour. On 
taking its perihelion distance, as given by M. I^ingrfc, Mr. 
Squire found, by two difierent calculations, that its velocity 
in its perihelion was no less thsn l,240,00io miles an hour ! 
This velocity was so great that, if continued, it would have 
carried it through 124 degrees. in an hour; but its actual 
hourly motion during that interval, before and after it passed 
the perihelion, was 81 degreei, 47 minutes. At this period* 
the diameter of the son, as seen from the comet, nuist have 
subtended an angle of more than a hundred degrees, which 
must nearly have filled its whole hemisphere. 

From Dr. Halley's determination of its orbit, it appears that 
when in its apheUon, or greatest distance from the son, itcan* 
not be less tUn 13,000,000,000, or thirteen thousand millions 
of miles distant from that luminary ; that is, seven times the 
distance of Uranus. According to the same astronomer, thie 
comet, in passing tbrooffh its southern node, came within the 
length of tne sun's semioiameter of the orbit of the earth, that 
is, within 440,000 miles ; and he remarks, " had the earth 
been then in that part of its orbit nearest that node of the com- 
et, their mutual gravitation must have caused a change in the 
plane of the earth's orbit and in the length of our year ; and 
if 80 large a body with so rapid a motion were to strike the 
earth, a thing by no means impossible, the shock might re- 
duce this beautiful frame to its original chaos.'* Modem ob> 
servations, however, render -such deductions somewhat im- 
probable. The period of this comet is supposed to be about 
575 years. It is conjectured that it is the same comet which 
appeared in 1106, in the reign of Henry I., that was seen dn- 
nng the consulate of Lampadius and Orestes, about the year 
531, and in the forty-fourtn year before Christ, in n^iich yetr 
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Canr wm mnBdMied. It0 niiekiM wm Mmpated to 
b» ibont ten timM as Uig* a« tlie mooo. ito UU tzteadad 
over a apace of eoYenty degrees in extent 

This is the comet, to the near approach of vAich to the 
earth Mr. Whiston aitriboted the oniTeiaal deb^e in the tuno 
of Noah. His opinion was, that (he earth, passing through 
dM atnospheve of die oomet, attracted irom it a great part of 
the ivater of the flood ; that the nearness of ih» comet raised 
a great tide in the subterranean waters ; that this oould not be 
done without making fissures or cracks in the enter cmst of 
the earth ; that thivHigh these fissures the sobtemneons wap 
ten were lorced ; that along with the water much slime or 
mad would rise, which, after the subsiding of the water partly 



into the fissures and partly into the lower parts of the earth 
to form the sea, would cover >over to a consideiable d^th the 
antediluvian earth ; and thus be accoonts for trees and bonee 
of animals being found at tot great depths in the earth. The 
same comet, he sopposed* when coming near the earth, after 
being heated to an immense degree in its perihelion, W9u]d 
be the instrumental cauae of that great catastrophe, tibe geiv- 
oral conflagration. Modem geological researches, however* 
render all such hypotheses uttor^ untenable. 

2. Another comet which has obtained a certain dteee of 
colebrity is that which appeared in 1982, and is usni^ di^* 
tingnisbed by the name of MaiUif*$ wmti. This comet a|H 
peued with considerable snlendbnr, and exhibited a tdl thuty 
oegrees in length. On calcniating its elementa from its per^ 
heuon pasasge. Dr. Halley was led to conclude that it was 
identical with the mat comets which appeared in 1466, 1531* 
and 1607, whose elements he had alao aacMtained. The ii^ 
tervals between these periods being about aeventy-five or seT*^ 
•nty-six yesn, be wan led to condodo that Uiis was the period 
of ue revolotion of the comet, and ventored to predict that il 
would again letom about the la/bter part of the year 1 766. As 
this was the first cooMt whose return had been predicted, when 
the time of its expected appearance approached, astronomers 
became anxioua to ascertain whether the attraction of the larger 
{danets, Jupiter and Satnm, mi^ not interliBie with its orhift* 
tial motion, and prerent it from arriving at its ]perihelion so 
•eon as the time predicted. Clairaut, an emment French 
mathematician, after many intricate and laboriotts calculations 
in rsfiimce to the a nbjsdk, conduded thit tbo ittiaction of 
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Sttum woald lengtAien ihe period 100 dayt, and the aetkm of 
Japiter 5-18, making in all 618 days, by wnicfartlie wcpected 
return would happen later than if no such inftaence had taken 
place ; so that, instead of the period beingTi years, 323 days, 
it ought to be 76 years, 311 days ; and as this comet pasftsd 
its perihelion on September 14, 1682, it oueht to reach the 
same point on April 13, 1769. These oalcuhtions were read 
beford the Academy of Sciences/ on the 14th of November^ 
1758 ; but Clairaut eaVe notice that, being pressed for time, 
he had neglected in ms calculations small values, which col- 
lectively might amount to about thirty days in the seventy^aiz 
years. These predictions were accordingly verified ; for the 
comet appeaf^d about the end of Deeenber, 1758, and ai- 
rived at its perihelion on the 13^ of March, 1759, only thirt/ 
days before the time fixed by the calculations of Clairaut, who, 
upon repeating the process by which he had arrived at the re* 
suit, reduced this error to nineteen days. The same comet 
again made its appearance, according to >prediction, in 1835, 
of which a particular account will be given in the sequel. 

3. Another remarkable comet made its appearance in 1744, 
which excited a considerable degree of attention. It was first 
seen at Lausanne, in SwitzerlaM, December 18, 1743 ; from 
that period it increased in brightness and magnitude as it ap- 
proached nearer the sun. On - the evening of January 23, 
1744, it appeared exceedingly bright and diatixict, a)id the 
diameter of its nucleus was nearlv equal to that of Jupiter. 
Its tail then extended above 16 degrees from its body, and 
was supposed to be about 23 mfflions ofmiles in length. On 
the lltli of February, the nucleus, which had before ben al* 
ways round, appeared obleng in the difecdoh of the tail, and 
seemed divided into two parts by a black stroke in the mid^ 
die. One of the parts had a sort of beard, briffhter than the 
tail ; this beard was surroitoded by two nneqoal dark strokee, 
that separated the beard from the hair of the cooaet : these 
odd phenomena 'disappeared the next day, and nothing was 
seen but irregular obscure spaces like smoke in the mit&le of 
the tail, and the head resumed its natural foira. . On the 15tli 
of February the tail was divided into two branches, the east- 
ern about 8 degrees long, the western 24. On the S3d the 
tail began to be bent. It shewed no tail till it was as near the 
tvoL as the orbit of Mars, and it increased in length- as it a|^ 
proacbed neater that luaunaiy. At ita grsatest length it was 



THB omin w 1770. 988>. 

cMBpoted to eqttal m thiid put ^ te 4iiftiiic6 of the aaztk 
flom the ran.'* This wu one of the moet fariUitDt comets 
^t bad sppsiaed since thst of 1«80. Its t«ll was vUii^o 
for a long time after its body was hid mider the horizon : it 
estended S<^ or 80 degrees -abote tfae homout two hours he- 
ibte sunnse. 

4. In the month of June, 1770, Meaaier diaoovered a com- 
et, the motiona of which appeared to be involved in a conaid- 
erabie degree of mystery. The comet continued viaible for 
a long time. ' Lenll asoeztained, from observation, that it de- 
scribed an ellipse around the sun, of which the greater axis 
waa only three timea the diameter of the eartb'a orbit, which 
eoneaponds with a revohition of &ve and a half years. It was 
therefore expected that it would again frequently make its ap- 
pearance ; hot it has never since been visible, although it 
made a pretty bnttiant appearance in 1770. The National 
Institote of France, not many years ago, requested M. Burck- 
haidt to repeat all the ealcuUtions with the utmost care ; and 
the resuli of his labour has been a complete confirmation of 
the elemente obtained by Lexell. What has become of thia 
comet it is difficult to conjoctme. Its aphelion, or greatest 
distance from the eun, was reckoned, to be not far beyond the 
Oibit of Jupiter, and that it approached as near to the earth as 
Uie moon, and ought lo have appeared twelve times since the- 
year 1770. M. Arago attempts to solve the difficulty by af- 
Amilng that its ecbitwas then totally diffurent from that which 
H has since pursued ; that its passsge to the point of perihe- 
Hen in 1776, when it wis expected, took place by di^» and« 
before the following rotom, the form of the orbit was so al- 
tered that, had the eomet been visible 6om the earth, it would 
ttot have been recognised ; that, before 1767, during the whole 
progress of its revolations, tie shortest distancfs from the sun 
was 199,000,000 leagues, and that, after 1779, the minimum 
Aislsiiee became 181,000,000 league*, which was still too 
far removed for the comet to be perceptible from the earth. 
Sir Davki Brewster attempts to account for its disappeaiancie 
by supposing that il must hsve been attracted by one of the 
planeu whose orbit it crossed, and must have imparted to it 
lis neboUms maaa ; and that it is probable the comet passed 
iMur Oeies snd Pallas, and impaned to them those immenao 

orUisiUpdmByaf Scisqc^sfior 1744, 
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atmotpherei which duitibgiiiih them framan Ui»o<lMr plcnato* 
'Whether any of these opinions be tenable and si:^teient to 
solve the difficulty, is left- entirely witk the reader to deter- 
mine. 

5. Another comet, whidi has engaged the paiticultr atten- 
tion of astronomers during the last twenty years, is distin- 
guished from all preceding comets by. the tkortnesM of its pe- 
riodic retoltUion. It is usually denominated Eneke^s eomet^^ 
so called from Professor Encke, of Berlin, who first ascer- 
tained its periodica] return. It was diseoivered at MarseiUea, 
on the 26th November, 1618, by M. Pons, and its parabolic 
elements were presented to the Board of Longitude, at Paria^ 
by M. Bouvard, on the 13th of January, 1819. It was imme- 
diately remarked that the result of Bouvard*s calculations was 
too similar to the elements of a eonet which appeared in 1806, 
liot to consider that and the one of 1818 as the same body ; 
and M. Encke soon afber established, by incoptestable calcu- 
lations, that this comet took only about- 1200 days, or thr^e 
years and three tenths, to travel through the whole extent of 
its elliptic orbit. This was considered as a very extraordi- 
nary result, as an eptnion had previously prevailed that the 
period of the revolution of a comet must tueetsarily be long., 
It now appears that this comet ^as first seen by Messier and 
Mechain in 1786 ; afterward by Miss Herscbel in 1795 ; and 
its subsequent returns were observed by different aatronomere 
in 1806 and 1819, all of whom, at those periods, supposed 
that the four comets were four different bodiee The elemente 
of this comet, and the shortperiod of its revolution, are now 
incontrovertibly established ; ' for its reappeacanee in the soutl^ 
em hemis])here in June, 1822, took place veqr nearly in the 
positions previously calculated. The agreement was not leee 
remarkable in 1825 ; and in 1828, the third period of its an- 
nounced return, it oc9upied the placea assigned to it by Encke 
the year preceding. It likewise appeared in 1882, 1835, and 
1838. 

This comet is very small ; its light is feeble ; it has no 
tail ; it is invisible to the naked eye, except in very favouahie 
circumstances, but may be seen with - a small magnifying 
power. It revolves in an elliptical orbit of conaideiable ec- 
centricity, having an inclination to the plane of the ecliptic 
of 13^ degrees. On comparing the intervals between the 
■occessive perihelion passages <? thia comet, a singular ftcl 



BISLA AND GAHBART's . GOiUBT. S8S 

hu been elteiled/ namely, that 0$ periods are conlimiaQy di* 
miniehiug, and its mean distance from the sun shortening by 
alow but leffular degrees. This is supposed by M. Encke ta 
bd produced by a resistance experienced by the comet from a 
very rare ethereal medium pervading the regions through 
wkddk it mores ; since such resistance, by diminishing also 
its actual velocity, would diminish also its centrifu|[al force, 
and thus gire the sun more power over it to draw it nearer. 
It is therefore the opinion of Sir J. Herschel, that **it will 
probably fall ultimately into the sun, abould it not first be dis« 
•qpated altogethec, a thing no way improbable, when the light- 
nesf of its materbla is considered, and which seems author- 
ind by the observed fact of ita havimr been less and less con- 
spicuous at each reappearance.*' The acceleration of this 
comet is about two days in each revolution ; and the fiequent 
opportunitiea of observation which will occur, in consequence 
of the sbortneea of its period, may* lead to new and interesting 
ooDckisions in relation to the nature of these bodies. 

6. Besides the above, another periodical comet has lately 
been discovered, which is distinguished by the name of Biela^M^ 
and sometimea Gambart^s e&mel. This comet was perceived 
at Johanisberg, on the 87tli F^b., 1836, by M. Biela ; and by 
M. Oambart, at Marseilles, ten days afterward. Gamb^, 
without delay, oalcolated its parabolic elements from his own 
observations, and by inspectinff a general table of comets, be 
lecogmeed that it was not its hrat appearance, but that it bad 
been afaready observed in 1789 and 1796. Messrs. Clausen 
and Gambart undertook the computation of the comet's revo- 
lotKMi, And found, each of them, nearly at the same time, that 
the new comet made its entire revolution round the sun in a 
period of abont eeven years. It was afterward found, more 
aecnrately, to be 3460 days, or nearly 6} years. M. Damoi- 
eean calculated the perturbations of this comet, and predicted 
tbat it wonkl cross the plane of the earth's orbit on the 39tb 
«£ October, 1832, c. liuU before midmghtf at a point about 
IBtim miles within the orbit of the earth. According to this 
pndiction, the comet actually made its ai^arance m 1832, 
about tho time now epecified| Its next appearance was calr 
•onlated lo happen in ^839 ; and it was reckoned that it would 
iOrive at its perihelion on the 2dd July of that year. 

The ^predicted appearance of tfaia comet ia 1832 seems to 
hlrtto ptodiwd eonudeable ,alarm, paxtieokrly io^ trainee. 
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Soma Oerman jotimalfsts ptedteted that it would cnm tiui 
•iordi** orbit near the pomt at which the earth would be at ths 
time, and cause the destruction of our ^obe. Such was ikm 
degree of alarm eicited on thia occasion, that M. Q * * *, m 
professor in iParis, put the question to the Academy of 8ei» 
ences, whether it did not consider itself bound in duty to r^ 
fate^ as speedily as possible, this assertion. " l^polar tar> 
tors," he observed^ *' are productive of serious cooaeqaeacM^ 
Several members of the Academy may still reraiember the mo* 
cidents and disorders which followed a similar threat, impm- 
dently communicated to the Academy by M. do Laki ~ 
May, 1779. Persons of weak minds died of frisht, and 
en miscarried. There were not wanting peoj^e who 
too well the art of turning to their advantage the ahim 
spired by the approaching comet, and placet in pwradue 
iiM dt (t wry fti^h rate, r- The aonoixneemont of tAn oonaat of 
108!S may produce similar effects, unless the authority of the 
Apademy apply a prompt remedy ; and this salutary intemiH 
tion is at this moment implored by many benevolent petaona.*' 
It was supposed by some, that if ai^y distnibiag eaiMO afaosid 
dday the arrival of the comet for some montfaa, the eauk 
must pass directly through its head. 

In Older to dispel such foawv and to fllttatrate Uie nature «r 
those bodies, M. Arago puUishod an excaUant and popular 
treatise on comets in the ** Antiuairi^* of 189%, Ho showed 
that the result of the calculation was, that the passage of tbo 
comet ought to proceed a MUe imtkit ovr orbity and at a diah> 
tance from that curve, which ia equal to /our Urretinal m^ 
«nd tm tkkd9y or about 87,0M miles ; that on the SU^tk Oe* 
tober, 169S, a portiim ef the Borth^s 4rbU mi^ bo iDckidod 
within tho nebulosity of the comet ; but that liio oaith w« ' 
not anive at the tame pomt of its otMt till Yho momiiig of 
dOth Kovoinbcr, or more than a month afterward ; aMl, c 
•equently, that Che earth would be more thui twon^ nillkna 
of flench leagues (or fifty millions of Brifish miMdiitaait 
from tho comOt He adds, that *^ if the eomet, iaseaad «r 
eroasing ^ plane of the ecllptio on the Mth Ootobff, had aat 
arrived th^e till the mommg of the Mth ftovembert it a 
Ittve tmdonbtodly minted its atmo^)hato with oasa, and 
hapa even have atruck ua !" The tax&i iacwaideMd in 
daager, jfdttagar thorebe,fromdila'009iaitaad tiMt«f Encke 
^tttf-ftniitftyothor. £ii6ko'ke««a«t«t«iioail»Mi( oftl» 
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Mfetll ifcktjf timtiB ill Uw cottm0 (tf a. eeirtiuyy tad thoNi is eer- 
tiunty A ^JiMiMf that il might come into cotlision with ^e 
fftfiSa, bat th« pFmbitity of its doing M is Tdry small ;. and; 
besides, this comet and that of Gambait ave so eictremely rare, 
time Hitle- dan^r is tp be apprehended, even' altfaoo^h a eon-' 
taet were to takd place; G«mbart*fr i»asmaUi^ iiisiettifieant 
cornet^ wtthont a tail, or sAy appearance whatever of & solkl ' 
DUetens, and is not distingmsfaable by the naleed eye. ' 

7. The cemet <3f IdaT.-^This was thto fiiet comet oit which 
I had an opportunity of makinr dbserviitions. My irst obser- 
vitibn was on the etenvng of Oetober the 8th, lSd7, a little' 
after sunset, whsn* itappeued in anorthwesteriy>direction,-nOt 
£mp distant fieom Avcturos^ which was then only a little abovd 
the horieon. Te the iiaked eye it appeared somewhat like A 
dJhjtfnfebiilous star of the second magmttidej with a beam of 
light on one side of it. Through a^ telescope, itotail presetited 
a* p#euy brilKant appearance, and occupied a space of consid* 
erable mdre than a degree in length. The eoma' seemed W- 
hav4 tt reundtoh appeanmee, and appeared more indistihet aai 
the magm/yiitg power was inoreased^ When tiewed- with m 
atthromatie telescope of thirty-one inohee foctfl distanee, and 
a- power of thirty, it presented avtefy distinct and beciM^l 
appearance, and the nodeos, coma, and tail nearly filled the 
field of view. When a poWer of sixty was applied, it waiS 
much more indistinct- than with the formtt powef, and in all 
the subseqnent observations the lower pdwer was ffeneidhf 
preferred. In the course of five or six weeks, or aboot the 
middle of November, it disappeared to thei naked eye. I 
traced it with the teleseope, as often as the weethte would' 
permit, for two or three months alter it had bedomelnvisibto 
to th« mastisted siKht, Snd Akind ifaat its apparent motf<m 
was pTClty rapid, and towaids the northeast. About th6' iflid- 
dle of January, 1808, at elettti- P.M., it appeared' |o a direo- 
tkm northeast by ncvth ; and at dris timif it appeared throng' 
the telesc(^ like a small nebulone atar^ or like those ipecMV 
of comets called beaard^ comets, havinjjt *^ ^'^^ ^^ anything 
sim&r t&a tail. The lest tune I saw it was about the end <ff 
Jhauary, when it wtts still dietinetly visible, like « nebttfona 
slur ; but elou^ weather fbr nearly i fortnightjAref anted any 
frrdier observations, i^ I saw it nd more. On th« ^ening 
ii which I had the last peep of it; I detected another eonu» 
within eight «i tendegieeedf it, whichrsppeered' like a'ettr of 

Ff 
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the third magmtnde, and exhibited a pretty brilliant mear* 
ance through the telescope. It had no tail, like the formeir 
comet, but appeared surrounded with radiant hairs like the 
ghry which pamters represent around the head of our Saviour. 
It continued visible for several weeks ; but I have not seen 
any particular notices of this second comet, or any special ob- 
servations on it, which have been recorded by astronomers. 

This cornet appears to have been first noticed by Herscfael 
and Schroeter about the 4th of October, 1807, who continued 
their observations upon it for several months. According to 
Schroeter's observatims and estimates, the diameter of the 
"nucleus of this comet was about 4600 miles, or nearly the 
si2e of the planet Mars, and appeared to be of considerable 
density ; the diameter of its coma 130,000 miles, but liable, 
at different times, to variations of increase and decrease ; and 
its rate of motion, at certain periods, 1,333,380 miles a day, 
or 55,557 miles an hour. Its tail was divided in a very un- 
usual manner into two separate branches ; the north side con- 
tinued much brighter and better defined than the otiier, and 
was also invariably convex, while the.other side was concave. 
But what was deemed most remark^le was the variation in 
length and the corascationt of the tail. Something like co- 
ruscation had been observed by the naked eye in the case of 
preceding comets, and such phenomena appear to have been 
confirmed by the observations of Schroeter. In less than one 
second, streamers shot forth to two and a half degrees in 
length; they as rapidly disappeared and issued out again, 
sometimes in portions, and interrupted like our northern Lights. 
Afterward the tail varied both in length and breadth, and is^ 
some of the observations the streamers shot from 4iic wbide 
expanded end of the tail, sometimes here, sometimes there, in 
an instant, two -tod a half degrees long, so that within a single 
second they must have shot out a distance of 4,600,000 milee. 
Their light was also sometimes whiter and clearer at the end 
than at the base, as is occasionally seen in the northern lights. 
Some have objected to the extreme rapidity of the streamers 
as here stated, but the fact of coruscations having been seen 
appears to be confirmed ^the observations of this celebrated 
and accurate observer. The observations of Herschel on this 
comet differ in some respects from those of Schroeter, par- 
ticularly in the estimate he makes of the size of the nucleus, 
which he reckons to be considerably smaller than what has 
been stated above* 
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Fiff. 78 i9 a view of this comet, as seen on the oi^t of 
October Sltt by Schroeter. Fig» 79 is a mew of the samo 
comet, as seen by Bessel, October S3d, at eight in the evening ; 
both which exhibit its divided tail. 

8. The most remarkable comet which has appeared in 
modem times, since that of 1680, was the comet of 1811. 
About the beginning of September in that year, about ei^ht 
or nine in the evening, as I was taking a random sweep with 
mgr telescope over the northwestern quarter of the heavens, an 
micommon object appeared to pass rapidly across the field of 
view, which, on examination, appeared to be a splendid comet. 
Kot having heard of the appearance of any such body at that 
time, I waa led to imagine that I had fortunately got the first 
peep of this illustrious stranger ; but I afterward learned from 
the public prints that it had been seen a day or two before by 
Mr. Yeitch, in the neighbourhood of Kelso, who appears 
to have been the first that observed it in Britain. Tlua 
comet appeared with peculiar splendour, and was visible, even 
to the naked ^e, for more than three months in succession, 
and excited universal attention. It afforded to astronomera 
more opportunities for observation of its physical aspect and 
constitution, and for determining the elements of its orbit, 
than almost any other comet t&t had previously appeared. 
The two celebrated observers, Herschel and Schroeter, made 
numerous and very particular observations on the phenomena 
and motipns of this comet, which wero continued every clear 
evening ifor the space of nearly five months. Some of these 
observations, along with the remarks and deductions connected 
with them, are extremely interesting to the astronomical ob* 
server; but my limits will permit only a statement of the 
general results. 

Some of the results deduced by Schroeter are the following : 
That the central globe of light, or what he calls the nucleus, 
was 50,000 miles in diameter, or nearly six and a half timee 
the diameter of the earth, which he deduced from the mean of 
twenty-seven measurements, which ffave 1' 49'' as the mean 
angular diameter of the body ; that this ffreat body was in all 
probability chiefly fluid, though its centr J parts might consist 
of denser substances ; and that there was reason to believe 
that it shone with its own native light. The coma was ex- 
tremely rarefied in comparison with the nucleus, resembHng 
a veiy faint whitish li^t, scattered in sepaiate portions. S 

Ff« 
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^)iiia^9« ^9 oUi«r of » moTQ fatnt imd grftyi^h U(^, fweepiog^ 
r9un4 U at « /dMt»nce, nqd CcMrmitig the ^bl^ t^il which tb* 
comet presented. Tho traifh or Ai^A^ 9^7« as he ter^Bs k, 
aurept round th$ nucJ^»6 ^ a oisUo^s^ 9qutl to iM Ur^adtb, 
fi^d appeared a* liicQoii^cted as t)ie fmg of /Saturn with it» 
Wy» and which tonveUmes »pp9«red daifcer than the opeq tky. 
The diameter of thif §iXfimt p«ot of the head was W 16'^ or 
al>9Ut 947,D!!l)0 milef, which if krg^r than the ^iametar of t^ 
mifit a«d whic^ fa$ thinkf is^s^ h%ve Cormed a hollow cooe 
fg?oand tbe nucleus, iiq^ wb)ch he thought indioate^ » ffMrce of 
a repulsiye natar« residiitg in the nucleus. Between tb0 ^b 
9fl4 6ih of December a greai pevplution tppk place ; ^he rare- 
^ed nebnloup n»att$j^, which h«4 Ua thre« mpnthi been ao 
vmisually rpp^ Ued frpjn the nucleus op ev9iry side, to a dis- 
tance of about one fift^ of ^ diftmeter of the h^d^ or 190,0OA 
vuloB, vras again attracted to it». affording an incimtrovertibW 
KTOof pf physical sction upcm a great scale, arising donbtlos* 
pojn the same causes which pro4uc^ thp other phenomena oC 
Mture. The double tail of this com^et was ezpeeding fainl 
compared with the nucleus and coma. On the 93d of October^ 
it extended fully eighteen degrees, notwithstandmg its obliqua 
position, the ^pgle at Hob sun beipg then Gl'^ 2*3'' ; pt the earthy 
69^; and ^-t the comet, 49° 37'. Had it been yiewed at right 
angles, it would haTp subtended an angle of 36^ 36^ equiTa*- 
tent to more than 60,000,000 of miles, which is more thaA 
half the distance from the earth to the sun. Corvscatimt^^ 
similar to those which appeared in the tail pf the comet of 19Q7^ 
were likewise perceived, particularly on October the I6th, whcm 
t. small tail instantsneously appeared, tl^en vait^shed, and re<i 
appeared, which was in length equal to thifee times the ^ 
»meter of the comet's head, or 2,373,000 milf s. OtW dis- 
plays of the ssme kind topk place on the 7th of November and 
(he 18th of December. These facte, of the Reality pf whicb 
(Schroeter entertained not the least doubt, must be conaidere4 
fti very curious and extraordinary pbe)u>mena.* 

* Having referred, on various occaaioQ8,to tUe observstions of tiMt 
ledeftitigable astronomer, SekroeUrt of Liliembal, it may not be eoia- 
terastiog to somp readers tp insert the account of the losses he sustained 
by the burning and plunder of his observatory, as expressed in his owa 
pathetic language : 

** At length, aher the most fondling afllietloiis of mortsllty, I ones rasrs 
4wo|s in 1>W te«|ri« eoi^qcratsd to ths fitomsl Godhsad, and aos agalip 



HiMC bri*« obMr?ttioi)« iietrly iflifft with thoie of $<d»<^^ 
««C9P^ tbat b« Mtim^tes t)>e dianiMAr of the nuclei}! «« tryvy 
p»fich «mfller thaa wbut isetated above- He eetuii»le» Um 
,gr4atest ismgtk of the taili as seen on the 16th of October, to 
have been 100^000,000, or a hundred miUione of miles, which 
(Ofisequently eittended ovw a spaoe larger then that which 
intervenes between the eartbf and the sun ; aiid its hnaithi ae 
Reduced from the ohseprations of October the IStht nearly 
fifteen millions of miles. He calculated its distance, when 
neareat the eiirth} to be about 1 13 millions of miles. He eon^ 
eluded that the solid matter of the comet Was epbencal, that 
it shone in part by its own. native light, end that it probably 
bad a rotation round its axis. From thd most aecoiate oIn 
•ervations of the motion of this cometi its period of revolution 
has been calculated to exceed 3000 years. Beestl corapatet 
it at 3383 years ; and severe} other MtronomeiB conceive its 
period to be considerably longer, even exceeding 4000 years. 

9. Rtappearance of Maticy'^ camei in 1836.^The return 
of this comet was calculated by Messrs. Demoisean and Pen* 
tecoulant ; the former of whom calculated ite. return to the 

ai)lPi after a total derangement of my aflSura* to edit tbess collsctlons ooo- 
, eeming the great comet of 1811. Through the most harbaroas fUry, in 
eoasequeDce of an equally barbarous decieioii, the whole inoooent soft 
vale of Lilies [the eigBtfleatioD of the naoie Lilienthsl, where bis obses* 
Tstory was situated] was burned to the ground, without any prevtons 
examination. They likewise burned down the royal goTernroent bnild« 
Inge. I lost my whole moveable property, and, what was more aehaibly 
felt by me* among ir, with a coumderable loss alss to the faooMsllefs of 
Europe, the sole copy of the whole of my works and writi|Mi d^Msitad 
in the government house. Even my observatory, preserved by Provi- 
dence ttofD the Are, was a few days afterward broken into, plundered, 
and shameAiHy thrown into eonftaaion by demoUshing the oloeks, break* 
tng off the finders Orom the instruments, and earryini oftbesmaUer in- 
struments. Previously, indeed) having been removed flrom my post, my 
Income had gradually become so very straitened, I was obliged to fbrwo 
all but the most neeeasary outlaya, and to give myself up tp a sdeniifls 
slumber. Under the enduraaee of these troubles, aU my scientific patrone 
and Oriends will doubtless, as far as possible, excuse inO) if, through mel- 
ancholy, and on account of the extraordinary high rate of postage^ I have 
been compelled to put out of sight so many obligations ti coiirtasy ; Ibr 
to the present tifloe everything is so straitened with me, thei sqr obssr- 
Vatory, IVom want of time ana heavy expenses, is for ths most pert f 
OHiAision. 

** JOH. HtBROiriM. SCHROSTBl. 

" Idikiithal, Jan. SS, 1815." 

BehToeCer did not long survive the ealamity alluded to skofe. Be dM 
en tbs aoth of August, 18ie, in the Tint yssr of his age. 
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perihetion on the 4th, and the latter on the 7th of Norember, 
1886, and it actually airired at that point only a few days, after 
these periods, namely, on the 16th of November. It was first 
seen on the Continent in the month of An^st that year, bat 
does not appear to have been noticed in the northern parts of 
Britain till more than a month aftorward. Its expected re- 
appearance excited miiyersal attention thronghoat Europe. 
Soon aflter the middle of September, as I was taking a sweep 
widi a two-feet telescope oyer the northeastern quarter of the 
heavens, near the point where I expected its appearance, I 
ha{>pened to fix my eye on this long-expected visiter, which 
appeared very small and obscure. ■ I immediately directed an 
excellent throe and a half feet achromatic telescope, with a 
diagonal eyepiece, nugniiying about thirty-four times, to the 
comet, when it was distinctly seen, and appeared of a consid- 
erable diameter, but still somewhat hazy and obscure. 1 af- 
terward applied a power of forty-five, and another of ninety- 
five ; but it was seen most distincdy with the lower power. 
With ninety-five it appeared extremely obscure, and nearly of 
the apparent site pf ue moon.* There appeared at this time 
nothing like a tail, but the central part was much more lu- 
minous than the other portions of the comet, and presented 
something like the appearance of a star of the third or fourth 
magnitude surroundea with a haze. In some of the views I 
to^ of this object, the luminous part or nucleus appeared to 
be considerably nearer one side than another. At tins period, 
and for a week or ten days afterward, the comet was altogether 
invisible to the naked eye. Many subsequent observations 
were made, and published in the provincial newspapers, but 
which my present limitr prevent roe fimn inserting. 

After the comet became visible to the naked eye, the tail 
began to appear, and increased in length as it approached its 
perihelion, and its utmost extent was estimated to be above 
thirty degrees in length. On the Idth of October, according 
to the observations of Arago, a luminous sector was visible in 
its head ; on the day following this sector had disappeared, 
and a more brilliant one, and of greater longitudinal extent, 
was formed in another place. Ttda secona sector waa ob- 

* lo vievring comets, teleseopes witb laife apsitnns and eooBHrra- 
tivflly low magnifying powers shonld generally be used, sa tbe ftlai U^ 
emitted by comets^ whether It be inherent or reflected, will noc permit the 
use of so high msgalOfing powers s» msy be applied to tbe planeis. 



^Btind^tiie ll^y^n it apjpewred lett bright ; and on 4I19 
i9th its ;weakn|9ss bad decidedly increued. ' Tbe oouaet wat 
iPODceaied till the 2 let, but on tb»t day three distioict eectoiv 
were visible in the nebulosity. On the 23d, all traces of 
Ihese sectors had disappeared ; the nucleus, which had pna* 
^ipusly been brilliant and wetll-defined, having become «o 
large and diffuse that the observer could scarcely believe m 
(he ceality of such a sudden aod important aU^ntiop, I^U he 
satisfied himself that the appearaoce was not occaeioned by 
l»oistvre cki the glasses of ms instrumeat. It appean, like« 
firiae, that one of these luminous fans or se^toie wa« observed 
j^y Sir J. Herscbel, at the Cans of Good Hope, after the coeael 
bad paeaed its perihelion. The nebulosity of this comet ep< 
pesES to beve increased in magnitude as it i^pproached the f uo, 
^ its changes were sometimes unaccountably rapid. Oo one 
occasion it was observed to become obscure and enlarged iq 
the course of a iew hours, though a little before its iiueleus 
pae clear and we^ defined. On the llth of October the 
Eev. T, W. Webb, and two pther observers, observed conte* 
ioUoMM in the tail. On that evening, at T** 30', the tail wm 
very cooapicuous, extending between k apd X Draconis, afl4 
evidently fluctuated, or rather coruacated, in length, bfang ec« 
pasioeaUy short, ai)d then stretching, in the twinkling of an 
eye, to ^ts full e;(tent, which was /at least equal to ten 4^;saee. 
fte changes were extremely similar to tbe kindling and nding 
pf a very faint streamer of the Aurora Borealis. 

«« Xhe influence of the ethereal mediam on the motion of 
Haley's comet will be known aA^ another revolotion, an4 
future astronomers will learn, by the accuracy of its returns, 
whether it has met with any enknown cause oi diatarbaiioe in 
ks distant joamey. Undiscovered planets beyond the visible 
boundary of our system may cbai^ge its -path and the jf)eriod 
of ita revolution, and thus may indirectly reveal to us theif 
existence, and even their physical nature and orbit, The se- 
crets of the yet more distant heavens may be disclosed to fu* 
tore generations by comets which penetrate still iarther into 
■pace, auch as that of 1763^ vfbich, if any faith mav be placed 
in the compntation, goes nearly forty-thpee times farther ironi' 
the sun than Halley*s does, and shows that the sun^s attraction 
is powerful enough, at the distance of 144,600 milliona of 
miles, to recall the comet to its perihelion. The periods of 
some cQmeta ar9 aaid to be many thousand yearsi aod evei^ 
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the arentfe time of the revolution of comets genenlly is 
about a thonaand yeats ; which proves that the sun's gravi- 
tating force extends veiy far. La Place estimates that the 
solar attraction is felt tliroughont a sphere whose radius is a 
hundred millions of times greater than the distance of the 
earth from the sun." " The orbit of Halley's comet is four 
times lon^ than it is broad ; its leng& is about 3490 mill- 
ions of miles, about thirty-six times the mean distance of the 
earth from the sun. At its perihelion it comes within fifty- 
seven millions of miles of the sun, and at its aphelion it is 
sixty times more distant. On account of this extensive ranfie, 
it must eiqperience 3600 times more light when nearest to 3ie 
son than m the most remote point of ito oibit. In the one 
position the sun will seem to be four times larger than he ap- 
pears to us, and at the other he will not be apparently Isxger 
than a star."* 

The appearance of this comet, so near the time predicted 
by astronomers, and in positions so nearly agreeing with those 
which were previously calculated, is a clear proof of the aston- 
ishinff accuracy which has been introduced into astronomical 
calcmations, ai^d of the soundness of those principles onwhich 
the astronomy of comets is founded. It likewise shows that 
comets, in general, are permatuni bodies connected with the 
solar system, and that no very considerable change in their 
constitution takes place while traversing the distant parts of 
their orbits.t 

From the preceding historical sketches and deseriptioiis, the 
leader will learn something of the general phenonufUL of com- 

* Mis. SomerrflkPS "Couaaloa of the Physleal Setanees ,"" a waik 
which, iboogti written in a popular atyl«, would do hoooor to the flnt 
philosopbei* of Europe. Or this lady's proftrand maibematleal work on 
the ** Meehanism of the Heavens," the Ediobaiich Reviewers remaric, 
** It is unqoestiooably ooe of the moot reauukBhle works thst ftmato 
toteUeet ever produced in any age or coimtry : and, with rameet to tlM 
preeent day, we hazard little in saying, that abjt. Somerrille is the only 
IndtTidnal of her sex in ttw world who eould have written It." 

t The moat jpartlcalar observations on Bailey's oomet, during He 
appearanoe in 16SS, which I have seen, are those which were made by 
tha Bey. T. W. Webb, of Tretire, near Booa, an account of which, with 
deductions and reBiar]ES.waa read to the Worceslerahire Natural mstory 
fiodety. The obseryauoos were made with an excellent aehrbmatls 
tslescope by Tullcnr, of live feet six inehee Ibeal length, ud S and T-lOtba 
Inches aperture. Through the kindness of tbia gentleman I was ftvoured 
with a manuscript copy of theee obaervationa, and would have availed 
myself of many of bis judicious remaiks had my limits permitted. 
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ets ; ftnd I shall now briefly inquire into the opinions which 
have been formed respectmg the 

PHYSICAL CONSTITUTION OF COMBTS. 

On this' subject our knowledge ie Tery impeiiect ; in fact, 
we may be said to know little or nothing of the physical con- 
struction of those mysterious bodies, or of the nature of the 
snbstances of which they- are composed. In regard to the wb* 
ylonhf oi comets, where there appears no nucleus, it has been 
conjectured to be composed of something analoffODs to globu- 
lar masses of Y^ur, slightly condensed towaids the centre, 
and shining either by inherent light or by the reflected rays of 
the sun. When there is a nucleus in the centre of a comet, it 
seldom happens that the nebulosity extends to it with a nad- 
ually incressing intensity. On the contrair, the parts of the 
nebulosity near the nucleus are but slightly luminous, and 
seem to be extremely rarefied and transparent. At some dis- 
tance from their centre, their shining quality is suddenly in- 
creased, so that it looks like a ring of iuYariable sixe resting 
in equilibrium around the centre. Sometimes two, and OYen 
three of these concentric rings hsYO been perceived separated 
}ay interrals ; but what appears to be a ring must in reality be 
a tpktfietd aweringf an idea of which may be formed b^ im- 
agining, in our atmosphere, at three different heights, three 
continued layers of clouds entirely coYermg the globe. The 
matter of the nebulosity is so rare and transparent that the 
smallest stars may frequently be seen through it. 

As to the nudeuM, it is generally considered as the solid or 
densest part of the comet The nuclei of comets are some* 
times vary similar to the disks of planets, both in form and 
brightness. They are generally small compared witii the 
whole size of the comet, but in some cases tney are of con- 
siderable magnitude, as we have already stated in respect to 
the comets of 1807 and 1911. Some suppose that the nuclei 
of collets are transparent, as well as their nebulosities, and 
allege as a proof that stars have been seen through a ndcle- 
Qs. Thus, Montaigne is said to have seen a star of the sixth 
magnitude through the nucleus of a small comet, and Olben 
saw a star of the soYenth magnitude, although it was covered 
by a comet, and without its light being rendered less power- 
ful ; but Uie accuracy of such obserYations has been called in 
qneetion. On the otiier hand, it has been concluded that the 
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itaefoot«f a cDMit bit on sev^nl occmhmis eeUj^Md • ttas 
which was in the lame line of iriflioo. MeMier» when •!»-; 
Miring the small comet of 1774, perceived a star which was 
eclipsed by the opaque body of a comet, or, at leaat, all the 
cirenmstaiices attcnoing it led to that conclnsioB. On the 
Wlh Nov., 18S8» <t 10>> 30" P.M.i M. Wattmann, at Geneva 
peiceived a star of the eighth magnttnde eonpletely eclipied 
by Eneke's comet pomets have likewise been obseired t» 
tnmk tfa» disk of the sun like daik spots. M. Gambut, of 
licneilles^ calculated that a comet which he bad observed 
would pass across the son on the morning of the 18th Nfr« 
veaber, 1836, and both he and NL Flancerqnes were success- 
ibl in obtaining a sight of it during its transit. Mr. Capnl 
Uofit, on the 6th June, 1818, at IL A.M., saw a body pasiring 
over the sun*s disk, which appears to have been a comet. S 
ivas likewise seen on the same day by Mr. Acton, at 3^ 30^^ 
considerably advanced beyond .the point in which it was 
at 1 1 A.M., and its progtesa over the disk seems to have 
ceeded that of Venus in trsnsit. These observatimis 
evidently to indicate that some comets at least have noclel 
eompbsed oS solid and opaque materials. From all the obaei^ 
vations in relation to this point, collected by M. AtagOi he 
deduees the following conclusions : 1. That there eust some 
comets destitute of the nucleus. 2. That there are othe* 
comets, the nuclei of which are transparent. 3. That there 
are also comets which are Jnore brilliant than the planets, the 
nuclei of which are probably solid and opaque. 

In respect to the taU, or luminous train which generally ae- 
ceaapanies comets, it is found that it is gtneraUy in opposi^ 
tion to the sun^ or on the prolonfition of the line whidi 
wouhi join the son 8nd> the nucleus. But this is not always 
the esse. Sometimes the direction of the tail has been (bond 
at right angles with thb line ; and in some eitraoidinaiy m* 
stances, the tails of comets have been obeewed to point.direct- 
ly towaida the sun. This was the case with a comet that 
appeared in 1834, which for about eight days exhibited a hi- 
minoua train in oppositiott to that which asaumed^the oidinainF 
direCtKHi. This anomalous tail, according to Olbers, waa 7^ 
kmg, ^ile the other was only 3^^, and it was bright enough te 
be seen with an opeta-glass. In gOneraU however, it ia found 
dmt the tail inclinea constantly towards the region last quitted 
by the comet, as if, in iu progress through an ethereal modi- 
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mit thb matter formiiiff it experienoed more retistance than 
that of the nudeud. . The tail is generally enlax^ed in pro- 
portion to its distance from the head of the comet, and in cer- 
tain cases it is divided into several branches, as already noti- 
. ced of the comet of 1807, Some have supposed tt^t the 
divided tail is nothing more than a perspective representation 
of the sides of a great hollow cone ; but there are certain 
observations which seem to prove that, in some isases, they 
have a separate existence as independent branches. The 
most remarkable instance of a divided tail was in the comet 
of 1744. On the 6th and 7th of March there were six 
branches in the tail, each of them about 4^ in breadth, and 
from 3(1^ to 40° long. Their edges were pretty well defined 
and tolerably bright ; their middle emitted but a feeble light, 
and the intervenmg spaces were as dark as the rest of the fir- 
mament The tails of comets, as already noticed, sometimes 
cover an immense space in the heavens. The comet of 1680 
bad a tail which extended to 68°, that of 1811 to 23°, and 
that of 1769 to 97° in length ; so that some of these tails 
must have reached from the zenith to the horizon. The 
length of the tail of the comet of 1680, estimated in miles, 
was 112,750,000; that of 1769, 44,000,000; and that of 
1744, 8,250,000 miles. /A body moving at the rate of 20 
miles v^fis^ hour would not pass over the space occupied by 
the tail of the comet of 1680 in less than 643 years. It has 
been supposed by some astronomers that certain changes in 
the appearance of the tails of comets arise from the rota^ 
tion of the cometary body r as some comets have been suppo- 
sed to rotate about an axis passing through the centre of the 
tail, such as that of 1825, which was concluded, from certain 
appearances, to perform its rotation iq 20 hours, 30 minutes. 
As to the nature of the immense tails of comets, their ori- 
gin, or the substances of which they are Composed, we are 
entirely ignorant, and it would be wasting time to enter into 
any speculation on this subject, as nothing could be presented 
to the view of the reader but vague conjectures, gratuitous 
hypotheses, and unfounded theories. 

MISOBLLANBOUS BBMABKS ON COMBTS. 

1. Whether comet* shine toiih their oum native light, or de- 
nve their light from the sun 1 — This is a question about which 

Go 
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there have been d^erent opinions, and at the present moment 
it may bo considered as still undetermined, though the prpba* 
bihty is, that, in general, they derive their light from the same 
source as the planets. It appears to have been the opinion of 
both Schroeter and Herschel, that the comet of 1811 shone 
by inherent light ; and the rapid variations which have been 
observed in the brightness of the nucleus and the corascations 
of the tail, are considered by some as inexplicable on any other 
hypothesis. It is likewise supposed, that certain phenomena 
which have been observed in the case of faint and rarefied 
comets tend to corroborate the same position. For example. 
Sir J. Herschel, on September 33, 1832, saw a small group 
of stars of the 16th and 17th magnitude through the comet of 
Biela. Though this croup could have been efiaced by the 
most trifling fog, yet wey were visible through a thickness of 
more than 50,(M0 miles of cometary matter; and therefore ifc 
is supposed scarcely credible that so transparent a material* 
affording a free passage to the light of such minute stars, coold 
be capable of arresting and reflecting to us the solar rays. On 
the other hand, it has been objected to this opinion, that com- 
ets have appeared as dark spots on the disk of the sun ; that 
their light exhibits traces of polarization ; and that they have 
been occasionally observed to exhibit phases. M. Arago re- 
marks, that *' on the very day that any comet shall appear with 
a distinct phase, all doubts on this subject will have ceased.** 
But it is considered doubtful whether any decided phase hae 
yet been perceived, although some observers were led, (torn 
certain phenomena, to infer that something like a phase was 
presented to their view. It is found that all direct light con- 
stantly divides itself into two points of the same intensity 
when it traverses a crystal possessing the power of double re- 
fraction ; reflected light gives, on the contrary, in certain por- 
tions of the crystal through whicU it is made to pass, two im- 
ages of unequal intensity, provided the angle of reflection is 
not 90^ ; in other words, it is polarized in the act of reflec- 
tion. On this principle M. Arago pointed out a photometri- 
cal method of determining whether comets borrow their light 
from- the 8un« or are luminous in themselves. On the 23d of 
October, 1835, having applied his qbw apparatus to the obser- 
vation of Halley's comet, he immediately saw two images pre- 
senting the complementary colours, one of them red, the other 
green. By turning the instrument half rounds the red image 
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became green, and Trice versa. He ctmcluded, therefore, that 
the light of the comet, at least the whole of it, is' not. corn* 
posed of rays possessing the property of direct light, but con- 
sists of that which is polarized or reflected specularly ; that 
is, of liffht derived from the sun. These experiments^ were 
repeated with the same result by three other observers in the 
Observatory of Paris. 

2. It appears to be a remarkable fact in respect to comets, 
that the real diameter of the nebulosity increases propartionably 
as the comet bbcombs distant from the sun, HeveUus ap- 
pears to have been the first who made this observation ; but it 
seems to have been overlooked, and even ah opposite position 
maintained. As the tails of comets increase in length as they 
approach their perihelia, so it was generally considered that 
the nebulosities followed the same law ; but the observations 
which have lately been made on Biela's comet have confirmed 
iht observations of Hevelius. On the 28th of October, 1828, 
this comet was found to be nearly thiree times farther from the 
son than on the 24th of December, or in the proportion ^ 
1.4617 to 0.5419, vet in October its diameter was about twenty-* 
six times greater than in December, or in the proportion of 79.4 
to 3.1 ; that is, its solid contents on the 28th of October were 
16,800 times greater dttn on the 24ith of December, and the 
smaUsst size of the comet corresponded to its least distance 
from the sun. M. Yate, of Nismes, and Sir John Herschel 
have attempted to account for this circumstance on very dif- 
ferent principles, but neither hypothesis appears to be satis* 
^toiy. 

3. Whether a comet may ever come in contact with the earthy 
and produce a concussion "f^-r As comets move in orbits which 
form extremely elongated ellipses ; as they move in all im- 
aginable directions ; as they traverse almost every part of the 
solar system in returning from the farthest veige of their ex* 
cursions ; as they penetrate within the interior of the plane- 
tary orbits, even withm the orbit of Mercury, and cross the 
orbits of the earth and the other planets, it is not impossible 
that a comet may come in contact with our globe. An appre- 
hension of such an event produced a considerable degree of 
alarm on the Continent at different periods, particuUrly in 
1773 and 1832, as formerly stated. But when we consider 
the immense cubical space occupied by the planetery system 
in which the comets move, and compare it with the small c»* 
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pacities of these bodies ; and when we take into view certain 
mathematical calculations in reference to the .subject, the prob- 
ability of a shock from a comet is eztreihely small. ** i^t us 
suppose,'* says Arago, *' a comet of which we only know that 
at its perihelion it is nearer the sun than we are, and that ita 
diameter is ime fourth of that of the^ earth, the calculation of 
probabilities shows that of 281,000,000 of chances there is 
only one unfavourable, there exists but one which can produce 
ft collision between the two bodies. As for the nebuUmtUy in 
its most general dimensions, the unfavourable chances will be 
from ten to twenty iif the same number of two hundred and 
eighty-one millions. Admitting, then, for a moment, that the 
comets which may strike the oarth with their nuclei would an- 
nihilate the whole human race, then the danger of death to 
each individual, resulting from the appearance of an unknown 
comet,' would be exactly equal to the risk he would run, if in 
an urn there was only one single white ball of a total dumber 
of 281,000,000 balls; and that his condemnation to death would 
be the inevitable consequence of the white ball being produced 
at the first drawing." 

When we consider that a Wise and Almighty Ruler super- 
intends %nd directs the movements of all the great bodies in 
the universe, and the erratic motions of comets am«ng the 
rest ; and that no event can befall our world without his sor- 
ereign permission and appointment, we may repose ourselves 
in perfect securitv that no catastrophe from the impulse of 
celestial affents shall ever take place but in unison with his 
vrill, and for the accomplishment of the plans of his universal 
providence. At the same time, the pognbilUy of a shock 
from a laree comet shows us that this earth and all ita inhabi- 
tants are dependant for their present existence and comforts 
on the will of an Almighty Agent, " in whom we live, and 
move, and have our being ;" and that, were it conformable to 
his all-wise and eternal designs, he could easily disarrange 
the structure of our globe, and reduce its inhabitants either to 
misery or to complete destruction ; and that, too, without al- 
tering a single physical law which now operates throughout 
the universe. 

If we recognise the Scriptures as a revelation from God, 
we may rest assured liiat nd danger from such a cause can 
happen to our world for ages yet to come ; for there are 
many important predictions contained in revelation which 
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htvtt not yet received their sccompiidiment, and nraet Ve fdl- 
filled before any fatal catastrophe can happen to our globe. 
It is pre4icte^ that the Jews shall be brought into the Chris- 
tian church " with the fulness of the Gentiles ;" that *' the 
idols of the nations shall be abolished*," that "ware shall 
cease to the ends of the earth ;" that the kingdom of Messiah 
ahaU extend over all nations ; that ** the knowledge of Jeho- 
vah ^lall cover the earth, and that ail shall know him from 
the feast to the neatest ;*' that ** the earth shall yield its in- 
crease," and its desolate Wastes be cultivated and inhabited ; 
that moral order shall prevail, and *' righteousness and praise 
spring forth before ail the nations ;'*' and that, this happy era 
of the world shall continue during a lapse of ages. Tbei^ 
events have not yet been accompUshed, though at the present 
moment they appear either in a state of commencement or of 
progression ; bat they cannot be supposed to be fully realized 
till after a lapse of centuries. The believer in Divine reve- 
lation, therefore, has the fullest assurance that, whatever di- 
rections comets may take in their motions towards the cen- 
tre of our system, none of them shall be permitted to impinge 
upon our globe, or to effect its destruction, for at least a thou- 
sand years to come, or till the above and other predictions be 
completely accomplished. 

4. Another question occurs on this subject, namely, whether 
any comets htcoe everfaUen into the »un 1 — It was the opinion 
of Sht Isaac Newton, that one 'purpose for which comets are 
destined is to recruit the sun with fresh fuel, and repair the 
great consumption of his lipht by the stveams continually 
emitted every way from that uiminary ; and that such comets 
«s come very near the sun in their perihelions meet eveiy 
time with so much resistance from his atmosphere as to abate 
their projectile force ; by the constant diminution of which, 
the centripetal power, or gravitation towards the sun, would 
be so increased as to make them fall into his body. On a 
similar principle, Arago supposes that the comet of 1680, 
which approached so near tne body of the sun, must have 
^mssed nearer to his surface at that time than at its piecedinjB^ 
-amMritions ; that the decrease in the dimensions of the orbit 
will continue on each succeeding return to its point of peri- 
lielion ; and that ** ii vriU terminate its career by fitUing up<m 
the sun.*' But he acknowledges that, ** from our ignorance of 
4Ai» densities of the various strata of the sun'a atmoaqphttn, of 

6e3 
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that of the comet of 1660, and of the time of its revolation, 
it will be impossible to calculate after how many ages this ex- 
traordinary event is to happen ;** and he likewise admits that 
** the annals of astronomy do not afford any reason to suppose 
the previous occurrences of such an event since the origin of 
historical record ;" so that we have no direct evidence that 
soch an 0vent has ever taken place, or that it ever will. We 
know too little of the physical constitution of the sun, and of 
the nature of comets, to be able to assert that the falling of a 
comet into the sun would actually recruit the luminous matter 
of which his outer surface is composed ; for we have reason 
to believe that there is little or no analogy between the mode 
in which we supply our fires by means of fagots, and that by 
which the solar lieht is recruited and preserved in its pristine 
vigour; and besides, it is found that bodied, particularly in 
certain electric states, may be rendered luminous without the 
addition of any extraneous body to their substances. 

ON THB INFLUBNCB OF COMETS OK THK EAJITH. 

In former times, the appearance of comets was supposed 
to be the forerunner of wars, revolutions, famine, pestilence, 
the deaths of great men, earthquakes, inundations, and other 
calamities. When the splendid comet of 1456 appeared 
(supposed to he the same as Halley's comet), its tail extended 
at one time over more than 60 degrees. Three days before 
its perihelion, its nucleus was as bright as a fixed star, its tail 
of the colour of gold, and it appears to have exhibited corus- 
cations. Pope Calixtus, believing it to be at onoe the sign 
and instrument of Divine vnrath, was so frightened at its ap- 
pearance that he ordered public prayers to be offered up in 
every town, and the bells to be tolled at the noon of each day, 
to warn the people to supplicate the mercy of Heaven. He 
at the same time excommunicated both the comet and the 
Turks, whose arms had lately proved victorious against the 
Christians, and established the custom, which still exists in 
Catholic countries, of ringing the church bells at noon. In 
modem times, certain natural effects have likewise. been at* 
tributed to the influence of comets ; such as tempests, hurri- 
canes, volcanic eruptions, cold or hot seasons, overflowings of 
fivers, fogs, dense clouds of flies or locusts, the plague, the 
dysentery, the cholera, and other disorders. 

Mr. T. Forster, a respectable writer on natural scienco, 
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author of ''Researches about Atmospherical Phenomena,'' 
&,c.j pablished in 1929 a work on the " Atmospherical Causes 
of Epidemic Diseases/' in which he maintains that the most 
unhealthy periods are those during which some great comet 
has been ^en ; that the appearance of these bodies has been 
accompanied by earthquakes, eruptions of volcanoes, and at- 
mospheric commotions; and that no comet has been seen 
during seasons of healthiness. Por example, in the year. 1666, 
a comet made its appearance, And soon after its disappearance 
the city of London was ravaged by the plague. In 1680 one 
of the most splendid comets which have been observed in 
modem times made its appearance. The atmospheric effect 
produced by its influence, according to Mr. Forster, was " a 
cold winter, followed by a dry and hot summer," and '* me- 
teors in Germany." As the influence of comets on our globe 
and its atmosphere (if such an influence exist) must have a 
respect to the whole earth, and not merely to any particular 
portion of it, we might ask, in reference to the first example, 
why did not the comet of 1665 produce a smilai; effect in 
Amsterdam, Vienna, Paris, and Madrid, and in the principal 
cities of Asia, Africa, and America -1 But of such effects we 
never had the least intimation. In respect to the second ex- 
ample, we are warranted to inquire whether the cold winter 
was followed by a hot summer in every other climate of the 
earth 1 whether meteors were as common in other countries 
as In Germany 1 and whether the comet produced opposite ef- 
fects, at one time congealing the pools and rivers, and at 
another scorching the earth with heatl If such questions 
cannot be satisfactorily answered, we are not warranted in 
attributing such effects to the influence of comets. 

We err egregtously in this as well as in many other re- 
meets, when we infer, from two contemporaneous events, 
tnat the one is either the Sign or the cause of the other. It is on 
a principle of this kind that some persons ara led to attribute 
the events to which we have alluded to the influence of com- 
ets. Because an inundation, a war, a political convulsion, or 
a volcanic eruption has taken place at the time of the approach 
of a comet to this part qf our system, therefore they conclude 
that there must be a certain connexion between such events, 
andthat the one is the cause and the other the effect ; ^ile 
the two events, in point offset, may not have the slightest re- 
lation to each other, except Uneir casual occurrence at the 
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same period. We migfat, on the eaine gnrandt, infer tihat tlM 
rising of the star Siriiu along with the aim, which announced 
to the Egyptians the rise of the Nile, was the cMuse of the an- 
Boal over6owing of that river. Before we can identify any 
et^t with the influence of a comet, we must not confine our 
Tiews to an erent or two in our unmediate neighbourhood, 
but must endearoor to ascertain whether similar events or 
f^nomena have happened on every part of ike etrth at the 
same period. As comets, either large or small, either yisible 
to the naked eye or through a telescqie, make their appearance 
at an average almost every year, and as ^demies, political 
commotions, earthquakes, hurricanes, and similar events are 
always to be found occurring in some jparticular portions of 
the globe, we should never Im at a loss tor a physical cause to 
account for everything that happens here below, if comets are 
to be supposed to have such an influence over terrestrial af- 
faire. 'VVhatever takes place in any country of an uncommon 
nature might then be attributed to a comet which. is either ^ 
proaching the centre of our system or receding from it.^ 

It is remarkable, that the announcement of a comet has gen- 
erally been received with meUncboly anticipations, and the 
^ects attributed to its influence have uniformly been of a ca- 
lamitous nature. But why should it not be tbie precursor of 
prosperous events ; of peace, plenty, social tranquillity, axal 
genial seasons, as well as of wars, famines, revolutions, cold 
winters, and parched summers 1 It seems something like % 
reflection on the general benevolence of the Deity to imagine 
that he has creat^ such a vast number of bodies, and directed 
their course through every part of the planetary region^ 
^chiefly for the purpose of " shaking from Uieir horrid haiz^ 
wars, famine, and pestilence; for, if they produce such effects 
upon the esrth, we might with equal reason believe that thqr 
produce similar effects on the other planets of our system as 
they pass along in their courae towards the sun; and this 
would lead us to infer that the inhabitants of all the planetary 
orbs are liable to the same disasters and calamities aa the in- 
habitants of the earth, a position which seems scarcely con- 
sistent with the boundless benevolence of the Divine nund. 

But, although I do not admit the (Conclusions and the com- 
•tary influences to which I have alluded, I am far from as- 
serting that comets have no influence whatever over our globe 
m its surrounding atmesphece. The universe is one gceai 
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. whole, aiid all its parte, however remote, must be supposed to 
have a certain relation to one another ; and they may produce 
an influence, however small and imperceptible, on each other 
at the greatiest distances. The remotest star perceptible to 
the eye may produce a certain physical influence on our 
globe, though so small and insensible as t6 be beyond the 
Umito of the nicest calcalation ; and, therefore, comets which 
sometimes approach pretty near the earth may produce a cer- 
tain sensible eflfect upon our globe, particularly should a por- 
tion of their immense- tails at any time- sweep along the higher 
regions of our atmosphere. But what special influence or ef- 
fects they may produce on the physical economy of our ter- 
restrial system it is impossible for us in the mean time dis- 
tinctly to ascertain, from our ignorance of the constitution of 
those mysteri(^s bodies, and of the substances of which they 
are composed. While too much has doubtless been attributed 
to the influence of comets, it would be verging to an opposite 
extreme to maintain that they can prodr '« no effect at all on 
our earth and atmosgher^. We know that certain celestial 
bodies produce a powerful influence ' on our globe. The 
moon, in conjunction with the solar influence, rules the ocean 
and perpetuates the i^egular returns of ebb and flow. Its light 
not only cheers our winter nights, but -produces a variety of 
other influences both on the human constitution, the atmo- 
sphere, and on the productions of the earth ; and there may be 
many effects produced by its agency with which we are as yet 
unacquainted.* The sun not only diffuses light over every 

* It is stated by Mr. Martin, in hi's " Description of the Western Isles," 
that ** ptet dug in ttre increase of tbe moon ooniinoes ni<Mst, and never 
bams dear, wliile the contrary is observed of that cut in the decrease : 
and that earthen dilces thrown up in the latter season are alone (bund 
to possess stability." It is also stated as a fact, ''that if an animal flresh 
killed be exposed to the moon's rays, it will in a few hours become pi»- 
trid, while another animal, only a few feet distant, protected from their 
influence, will not be in the least sJObeted ; that fVuits exposed to moon- 
light have been known to ripen much more readily ; that plants bleached 
in the darlc recover their colour (torn the beams of a Aill moon ; and that 
In South America, trees cut at the Ml moon split almost hnmediately, as 
if torn asunder by great external force. Fish are said to be rapidly de> 
composed in the West Indies when talten by moonlight."— ^«M'« MS. 
Treatise on Comets. Unless such alleged (hcts can be diaj/rovedt "we 
most admit that the moon may have a certain influence in such cases, 
though we may be unable to explain the mode by which it. is effected. 
In Game's ** Letters from the East," we are told that " the effect of 
moonlight on the eyes in Eastern ooontriss is singularly injurious. The 
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region of tha earth for the purpose of vision, but rays or ema- 
nations invisible to our sight proceed from his body, which 
promote evaporation, the growth of vegetables, and the various 
degrees of temperature which prevail throughout the globe. 
These emanations are likewise found to produce certain chyin- 
icah effects, to dissolve, certain combinations of oxygen, and 
to ^ve polarity to the magnetic needle ; and many other ef- 
fects of which we are ignorant may afterward be found to pro- 
ceed from those invisible inadiations. The largest p}anets, Ja- 
piter and Saturn, and those which are nearest to us, as Venus 
and Mars, may likewise produce certain effects on our globe, 
both in virtue of their attractive power and of the peculiar 
nature of the reflected raye they transmit to the region we 
occupy. 

We cannot Uierefore but conclude, that comets may exert 
ft peculiar influence on our ttorestrtal system in addition to 
that of the other celestial bodies, and differept from it, partic- 
ularly those whose bulk and masses are considerable, and 
which approach nearest to the earth. Their light^ whether 
native or reflected, appears to be peculiar, and the margin of 
their immense tails may occasionally graze our atmosphere 
when we are not aware of it, and may produce U peculiar ef- 
fect different from that produced by the other bodies of our 
system ; but what that special effect is has not hitherto been 
determined ; for the mere coincidence of certain events with 
the appearance of comets cannot be supposed tQ be owing to 
their peculiar influence, unless such events are found uni- 
formly to happen on the apparition of a comet, and that, too, 
throu vhout a great portion of the earth. This subject is wor- 
thy of some attention ; and perhaps future observers, by more 
accurate observations than have hitherto been made, may 
throw some light on an influence which, .on the one hand, bis 
been perhaps too rashly set aside, and on the other carried to 
a pitch of extravagance beyond Uie line of sober reason and 
observation. 

natiTes tell yoo always lo cover yoor eyes when you sleep in the open 
air. The moon here really strikes or sfitets the sight, when you fAoep 
exposed to it, much more than the son ; a Act oT which I had a very un- 
pleasant proof one night, and took eare to guard against it afterward. In- 
deed, the sight of a person who iriio«ld sleep wiitr ttis face expoeed to the 
moon at night would soon be atteriy impaired or destroved.^ This dr- 
eumstanee strikingly iUuatrates the expression of the Psslmist : "Hie 
•un shall not stiike or smile thee by day* mer Uu moon b^ nigktj' 



FROBABLB INFLUBNCB OP CQMBTS. 359 

Let it BOt be supposed that, in admitting that comMs may 
have an influence on our globe, I mean to give the least coun- 
tenance to foolish superstitions, or to the absurdities of 
astrology, since all that I would be disposed to admit in the 
present case is purely a fkyncal influence; an influence 
which may exist, although we hare not yet been able to dia* 
criminate its specific effects. The most eminent philosophen 
have been disposed to admit, such an influence. Sir Isaae 
Newton suppcNsed that ** the atmospheres and tails of comets 
may supply the planets with moisture, which is continually 
wasting by the growing of vegetables out of water and turnioff 
into earth ;" am that from the same source may be derivea 
'* the purest part of our air which is requisite for the existence 
of living beings." These opinions, indeed, cannot be proved, 
and they are evidently untenable; but they show tl^ that 
great philosopher admitted the influence of comets. M. 
Arago, although he scouts the vulgar idea of comets being the 
cause of most calamitous events, yet he admits that ** not only 
cometary matter may fall into our atmosphere, but that this 
phenomenon is of a nature to occur frequentlv, and may possi* 
My produce those epidemic diseases which have been attrib* 
nted to it.'* 

A variety of questions has been started respectins cometa^ 

Section and influence, besides those to which we have now 
tuded. It has been a question whether we ought to have 
recourse to the action of a comet to oMomUfor the rigour of 
the climate of North Ameriett ? It is found that in the northern 
regions of America, the climate in the same latitude is much 
colder than in Europe. To account for this, Dr. Halley sop* 
posed that a comet had formerly struck the earth obliquely, 
)and changed the position of its axis of rotation. In conse- 
quence of that event,-the North Pole, which had been origi- 
nally very near to Hudson's Bay, wae changed to a more eaat* 
eily position ; but the countries which it abandoned had been 
so long a time and so deep^ firoaen, that vestigea still remain 
of its ancient polar tigour, and that a long series of yean 
vroold be required for the solar action to impart to the north- 
em parts of the new continent the climate of their present 
geographical position. But we have no proof that a comet 
has ever struck the earth, or that ita concussion would have 
the effect to change the direction of the terrestrial axis. Be- 
sides, it is well known that the Aaiatic coast is equally cold 
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in the nme latitudes as the Atlantic shores of North Am«p- 
ica. 

. It has likewise been a subject of inquiry, whether the d&» 
pression of the soil of a great part of. Asia has been produ- 
ced by the shock of a comet 1 and wkuher Siberia ever expe» 
rienced a sudden change by a similar event 1 This latter in- 
quiry has been suggested by the circumstance of the bones of 
elephants, rhinoceroses, and other animals peculiar to the tor- 
rid zone, having been found imbedded in the strata of that 
country, which has led to the supposition that Siberia was, ai 
Bome remote period, comprised within the tropics. But there 
in DO proof, nor even probability, that the action of a comet 
was concerned in either case. It has also been supposed that 
the small planets, Vesta, Juno, Ceres, and Pallas, the suppo- 
sed fragments of a large planet, may have been broken to pie- 
ces by the shock of {l comet. The circumstance that two of 
these planets, Ceres and Pallas, are encompassed with an at- 
mosphere of great density and elevation, has been brought for- 
wara as a presumptive proof of the reality of such a concus- 
sion, and that the cbmetaiy atmosphere, not being liable to 
destruction by the percussion, was imparted to these planets. 
But when we consider the very small density of comets, it 
appears not at ail probable that even a direct concussion from 
such a body would have produced such an effect, althoogh it 
might have caused a considerable derangement of the physi- 
cal constitution of the planet. Besides, this hypothesis does 
not account for the remarkable fact that Vesta and Juno ex- 
hibit no traces of an atmosphere which, in consistency with 
the supposition, ought to have been imparted to them by the 
comet, as well as to Ceres and Pallas. On th6 whole, we 
have no direct or satisfactory proofs that comets have ever 
come in direct contact with our globe, or that they have pro- 
duced any considerable derangements throughout the planetary 
system ; and whatever specific influence they may produce on 
our earth and atmosphere must be deduced ffom future ob- 
servations. 

ON THB INHABITABILITY OF COMBTS. 

Some philosophers have been disposed to doubt whether 
the constitution of comets be at all fitted for the abode of 
rational beings, especially when we take into consideration 
the extremes of heat and cold to which they would be sub- 
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jeeted in their long and ezteniive career. Mr. Whiston sup- 

Ksed that on this account they could not be the abodes of 
ppineas, and therefore was led to beUere that thej were the 
places of punishment for the^wicked, who were altematelj 
wheeled into regions of intolerable heat, and afterward ex- 
posed to all the rigours of the most intense cold. But when 
we consider the boundless beneficence of the Divine Being, 
and that ** his tender mercies are displayed over all his works/' 
we cannot for a moment suj^sose that so vast a number of 
these bodiee would be created for such an end. The cele* 
bmted Lambert, on the other hand, considers comets as con- 
stituting some' of the most splendid regions of the universe, 
and that their inhabitants are permitted to contemplate the 
scene of nature on a scale of grandeur far surpassing that 
which is'inresented to the population* of the planets. 

Many of the comets which exhibit no signs of a nucleus 
appear to be composed of very light, transparent, and gaseous 
substances ; and therefore it is not very probable that such 
bodies are inhabited: Comets in this state are supposed by 
some philos<mhets to be only approaching to a state of con- 
solidation. But as to those vAdth have a laise and solid 
nucleus, there appears to be no physical in^possibuity, nor even 
improbability, of their being the abodes of sentient and in- 
tellectual beings, as well as the other movine bodies of our 
system. The extremes of heat and cold to which comets are 
supposed to be subjected forms .the principal anrnment against 
the opinion that these bodies are inhabited. JBut, in reply to 
such an objection, it may be sta^, that we have no proof that 
heat or cold depend altoffether on ^e distance of a body from 
the sun, but most probably on certain circumstances connected 
with the constitution of the body itself. Besides, it is a fact, 
that in the heating of bodies there is a certain point bejrond 
which their temperature can never be raised ; as, for instance, 
in the case of water, which cannot be heated beyond the point 
of 213^ of Fahrenheit's thermometer; and, therefore, the 
surface of a comet may have a certain point beyond which its 
temperature can never be elevated, even at its nearest ap- 
proach to the sun. ** When, by any means," says Mr. Mihie, 
u the density of bodies is made to change by a process, 
whether of rarefaction on the one hand, or of condensation 
on the other, they are always found to underffo a correspond- 
ing diminution or increase of temperature. When, therefore, 

Hh 
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Ib the ipprMch of a owiMt to ikm mm, stt tb» fMtfU of its 
ttlont •nrelope and tail, which, in the remoter legioM of ito 
oonne, had heeo gatheved cloee aboot the head, becooM ex- 

Cded and attenuated, a yeiy laige proportion of the aolv 
t, wfaieh wOnld otherwiae have pasaed into the nudeos, 
and conthbated to raise its temperature to a certain point, is 
eanied off by the envelope and tail, in order to preaerv« an 
equiiibriuBi antong the seyeral parts." Mr. Mikte proTea that, 
if we aseume that the nebulous matter is elevated about 80 
times its former height, the diminution of density conespend' 
ing with the increase of volume will amount to S7,000, and 
that a quantity of caloric will be abstracted conrseponding to 
l^tlftyVbO"^ of Fahrenheit. He further shows that, ** whra tlM 
iwm<ft retires towards its aphelion, where the heat of the son 
becomes so much weakened on account of the distance, ihm 
eendeDsation of ^ nebulous matter farming the tail and eo- 
velope serves not only to famish the nucleus with contmnal 
mipplies from the heat acquired at the peiihelion, but even to 
renaer the warming influence ot the solar rays much mat0 
«ffioaoions than at a less remote part of the coma's orbit.''* 

The- extremes of heat tad cold, therefore; in cometo msy 
not be so great as at first view we should be apt to imagine, 
and their constitution may be such as is not incompatible with 
the idea that they are inhabited by animated beinss. We art 
not, however, to suppose that the constitution ot beings like 
jnsa woukt* foe adapted to the circumstances and chai^ies te 
which comets are subjected, nor is such a supposition neeee* 
Mfy in order to prove their inhabitability. For in the case oi 
•U worlds and beings, we must necessarily adfmit that the 
Ofoator haa adapted the constitution of the inhabitanto to the 
aators of the habiution. We find a striking variety in thie 
ftspeet in the constitution of the numerous oniers of sentient 
beings that people the globe on which we live ; and a aimDav 
variety donbtlcMs exists in the peculiar constitutions of the 
inhabitants of the difierent planets, HXkd of aU the worlds in 
the utiftv«tse. For anything we can prove to the eontrax, 
eome of the comets may be the abodes of greater bappineso 
than is to be found in our suUunaiy world, ai^ may be peopled 
iHth intelligences of a higher order than the race of man. In 
eonaequeoQe of the extensive regions throq|^ which thqr 

* Milne, Prise Essay on Oomsts, Fsit IV. 
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mavB^ and. the Tuiely of objaeto which will fucetttbc^ faimt 
Wffm their view, their proapects of the eceoes of the uniYerae 
wiU'be far more diversified aad expaoaive than thoae oi the 
inhabitanta of the planeta. 

At one period they will behold the atopendeua globe of the 
aim filling a great portion of their celeatial hemiaphere, and 
be enabl^ to contemplate the augoat and splendid operations 
going on upon ita anrface and in its laminona atmosphere^ a 
spectacle of grandeur which muat be berond conception snbhBBe 
and onrerpoweiing. ' At ajoother pehod they will be enabled to 
aorvey, at no greet distance, the phenomena and ^economy of 
aome of the planetary worlds. The comet of 1744 pasaed 
within 180 terreatrial diameters, or 1,440,000 miles of the 
eaith's surface, at which time ita inhabitants (if any) would 
enjoy an interesting Tiew of our earth and moon, with their 
diveraified motions, and the general aspect of their aurfaoee. 
The aame comet twice traveraed the system of Jupiter's sat* 
ellites, when the magnificent globe of Jupiter would appear 
at leaat 800 times burger than the moon appears to ns^ and 
when ita antellitea would hkewiae present a very large and 
splendid appearance. From such a position, even wiu eyee 
such aa oura, asaiated^by teleacopes, all the diversity of surface 
of this huge globe, as presented in its diurnal rotation, with 
the changea of its belts, and the peculiar scenery of its satel- 
lites, would be distinctly perceived. Above all, the system 
of Saturn will preeent a most magnificent apectacle to the in* 
habitanta of a comet when it passes through the regions in ita 
immediate vicinity. Its expansive ringa, filUng a considerable 
portion of the visible firmament their rapid rotation round the 
planet, the vast globe of Saturn itaeif, arid the numerous setd- 
lites which accompany it, in all their different phaaes and rapid 
ttOtioDa, will present a scene at once diversified and auUime, 
To the inhabitanta of comets, manyvaat bodiea within the 
ran|;e of our system may be visible, which we have never yet 
diaeovered, and which may never be perceptible from the 
region we occupy. Traversing vast regions of space far be- 
yond the orbit of Uranna, and perhaps approaching to the 
neareat atara, worlda may be preaented to their view of which 
we have no conception, and the planeta which revolve around 
other siuis may be distinguishable in the remoter parte of their 
course. Enjoying such diversified and extensive prospects of 
the operations of Omnipotence, the intellectual beings who 
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rande on thoie bodies will acqniie more ezpaniiTe views than 
the inhiUiitaiits of the earth of the vast scene of nature and of 
the perfections of that All-wise and Almighty Being, whose 
power brought into existence, and whose incessant Miergy 
sustains in being, all the worlds in the uniTerse. 

The number of comets is supposed by some astronomers to 
amount to several millions; and, if so, .they must ficequently 
pass near each other in ^eir long eccentric courses, and coose- 
qnently the beings connected with them will have their pros* 
pects of. other worlds wonderfully diversified and contmnallj 
expanding. It is likewise supposed that comets sometimes ex- 
tend their excursions to other suns. On this point M. Lambert 
has the following remarks : ^ I shall suppose that a globe in 
our system begins to describe a parabola. If this curve closes 
and returns into itself^ the globe will remain with us, afid ac- 
quire a periodical motion round the sun. li, on the contrary, 
k extends its limits so as to become a hyperbola, the globe 
will recede more and more ^rom the sun, and leave us, nev<s 
to return. Were we to pursue the fugitive in idea, we should 
see it, periiaps, at the end of some thousands of years, flit tloog 
the iirontiers of our system and dive into a neighbouring 
world. The central boidy of this world would then exereise 
its attraction over the new visiter, and give a curvature to his 
oibit. From that moment one of two things would happen. 
Either its path would change into an ellipse, in which case 
its travels would be at an end, and it would proceed to make 
regular revolutions round the dominant star of that sysiem ; 
or, perhaps, after passing its perihelion, it would again resume 
its hyperbolic progress, and, approaching the asymptote, with- 
draw in a straight line, and proceed to visit other worlds. 
Thus we can conceive comets which, being attached to ne 
particular system, are in common to all, and which, roaminff 
from one world to another,' make the tour of the universe, i 
ask why, in the infinite variety which the Creator has intio- 
dnced into his works, such globes should not have a place t 
Their destination may embrace the wisest purposes, concern* 
inffwhich we may be allowed to speculate." 

This celebrated philosopher concludes his remaiks on 
Comets with the following reflections, which, although some- 
what fanciful, may not be unworthy of the attention of the 
reader: 

<< I love to figure to myself those txavelling globes, peopled 
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with tLMbtonometBy who are Btationed there for the ezpcen pur* 
poee of contemplating nature on a large, aa we contemplate it 
, on a email scale. Their moveable o^rvatory, cniiaing 4tam 
eun to sun, carries them in succession through eyery different 
point of view, places them in a situation to surrey all, to de- 
termine the position and motion of each star, to meaaure the 
orbits of the planets and comets which revolve round them, to 
observe how particular are resolved into general laws, in one 
word, to get acquainted with the whole as well as the detail. 
We may suppose that their year is measured by the length of 
tiieir route from one aun to another. Winter falls in the 
middle of their journey ; each passage of a perihelion is the 
petum of summer ; each introduction to a new world is the 
revival of spring ; and the period of quitting it. is the begin- 
ning of their autumn. The plabe of their abode is aecommo* 
dated to. all their distances from the fixed stars, and the differ- 
ent degrees of their heat make the fruits and vegetables do- 
signed for their use blossom and ripen. Happy intelligences, 
' how eicellent most be the frame of your nature ! Myriada of 
ages pass away vrith you like so many days with the inhab- 
itants of the earth. Our largest measurements aie your in- 
finitely small quantities ; our millions the elements of your 
arithmetic ; we breathe but a moment ; our lot i^ enor and 
death, yours acienee and immortality. All this is agreeable 
to the analogy of the worka of creation. The frame of the 
universe furnishes matter of contemplation as a whole aa well 
as in each of its parts. There is not a point that does not 
merit our observation ; this magnificent fabric is portioned out 
in detached parts to created beings ; but it is in the unity of 
the whole that sovereign perfection shines ; and can we sup- 
pose that this whole hM no observers 1 The imagination, im 
deed, after so snUime a flight, may be astonished at ite own 
teoMrity ; but, in short, here the cause is proportioned to the 
effect, and there is nothing great or small in immensity and 
eternity.** 

ON THK MOTIONS AND ORBITS OF COMKTS. 

When a eomet comes within the limits of our view, its ap- 
parent notion is from east to west, and it generally appears 
to rise and set like most of the other heavenly bodies. This 
motion, however, like that of the diurnal motion of the sun 
and planets, ia only apparent^ and arises from the rotation of 

Hu2 



366 MOTIONS AND ORBITS OF COUETS/ 

the earth upon its axis. Besides this apparent motion, it has 
a real and proper motion of its own, by which it is continu^ly 
shifting its place in 'the heavens, in conformity. to the nature 
of the orbit in which it moves. " The proper course of a 
comet may be found by observing every night its distances 
from two fixed stars whose longitudes and latitudes are 
known ; or by finding its altitude when in the same azimuth 
with two known fixed stars ; or by noting four fixed stars in the 
point of intersection of the two lines connecting which the com- 
et is found. If the places of the comet, as thus observed every 
night, be marked on the celestial globe, a line, drawn through 
diem will represent the comet's path among the stars ; a great 
circle drawn through three distant places will nearly show the 
way it has to go. If it be continued till it intersect the ecliptic, 
it will show nearly the place of the node and the inclination of 
the orbit to the ecliptic."* There is, however, a practical diffi- 
culty which perplexes -the observer in attempting to ascertain 
the true form of a cometary orbit. . A comet remains so short 
a time in sight, and describes so small a part of its course 
within our view, that, from observation alone, withput the as- 
sistance of hypothesis, we should not be able to determine 
the nature of its path. The only part of the course of a cooiet 
that can ever be visible is a portion throughout which the 
ellipse, the parabola, and hyperbola, so closely resemble each 
other that no observations qan be obtained with sufficient ac- 
curacy to enable us to distinguish them. The hypothesu 
most conformable to analogy is, that the comet moves in an 
ellipse, having the sun in one of the foci, and that the radhu 
Victor from the sun to the comet describes areas proportional 
to the times, according to the law observed by the planets. If 
it be supposed that the comet describes an ellipse or a parabo- 
la, in conformity to the laws of Kepler, then from three geocen- 
tric places, known by observation, the orbit may be determined. 
The orbits of the planets, although elliptical, approach very 
nearly to circles ; but those of comets are extremely eccen- 
tric, and form very elongated ellipses. The orbit of Halley's 
comet is four times longer than it is broad, and the orbits of 
those comets whose periodical revolution exceeds a hundred 
or a thousand years must be still more elongated and ec- 
eentric. The following figure represents the orbit of Hal- 

* Dr. O. Qrsgoiy*8 " Treatise on AstronmBy.'' 
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lny't comet nearly in its exact proporttom. E C rffwreeenU 
die length of the ellipaia in which it jporforme ite wwretotiett ; 
B Df the oiirit of the earth, sonewfaiat Uiger than it ought to 
be in proportion to the comet's orbit ; S^ the atin in one oC 
the foci of the ellipse ; Sat., the proportional distance of tbe 
planet Saturn from the sun ; and V, the {nn^rtional Ratline* 
of Urahns. The orbit of this comet extuads to nearly doiiblia 
the distance of Uranus : 

Fl«.81 



Fig- 83 represents so nrnch of the trajectory of the eoMMt 
of 1680 as it passed through, while visible to the inhabitaafes 
of our globe, as delineated in NewtOn'a ^* Principia.^* It 
ahows also the tail as it appeared on the days mentioned in 
the figure. Like that of other comets, it increased in length 
and brightness as it came nearer the sun, and grew shortar 
and famter as it went fiaurther from that luminary and from the 
earth, till the comet was too distant to be Tieible. Thb 
comet was observed in the morning, from NoTember 4 to 
November 25, 1680, in its descent towards its peiiheimi at 
P ;' and its positions on the 17th, 81st, and Sfith of tlwt 
month are here exhibited. It appears to have passed its peri- 
helion some time between the d5th of November and the IfUk 
of t)ecember. Its positions on the 13th, Slst, and S9th of 
December, and on the 5th and 25th of January, 1681, afttr 
returning from its perihelion, as seen in the wmingf ase 
marked in the figure. The orbit of this comet tmist be ex- 
tremely elongatea, as its return is not expected for mote th«i 
400 years to come. 

Fig. 84, taken from Arago's '< Scientific Notioee of Cool* 
ets/* exhibits a representation of the ofbit of BieU's conut, 
with the relative position of the oxbit of the earth. It ahowrs 
both the space and the position it occupies in the solar sys- 
tem, and the points where its orbit intersects aU the pfametavy 
orbits through which it passes. It exhibits its course at ite 
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retom in November, 18d2, ai^d ihe path it describes till its 
subsequent return in 1839. From this Bgure^it is seen tbat 
its penhetion lies between the orbits of the earth and Venus, 
and that its aphelion extends beyond the orbit of JufMter. It 
would arrive at that point which is most distant from the 
earth in the spring of 1836, and will probably return to it in 
January, 1843. The nearest approach to the earth of this 
comet was 51 millions of miles ; its nearest approach to the 
sun, 83 millions ; its mean distuice from the sun, or half 
the longest axis of its orbit, 337 millions ; and it is 507 mill- 
ions of miles nearer the sun in its' perihelion than in its aphe- 
lion. To be able to calculate and predict the future positions 
and appearances of such a body, evmces an accuracy of obser- 
Tation and a. degree of perfection of astronomical calculus 
which may justly challenge admiration, and which should lead 
those who are unacquainted with the minutie of astronomy 
to receive with confidence the results which have been dedu- 
ced by those who have devoted themselves to celestisi inves- 
tigations. 

SUPPOSED NVMBBR OF COMETS. 

It is laid down as a principle by M. Lambert, that as the 
worid is the expression of the perfections of God, we must 
believe that all the heavenly boaies are inhabited, and '* that 
universal space is replenithed tntk as many globes as it can 
eotOain," so as to move with freedom and security within the 
circumference of the universe. Hence he infers that the 
most perfect plan of our system will be that into which enters 
the greatest number of orbits, all separated from one another, 
. and which in no one point intersects the other ; and that the 
orbits of comets correspond to this end better than those of 
the planets, as an immensely greater number of elliptic or 
cometary orbits can be introduced into the system than of 
those which are circular. On the ground of the number of 
eomets which have hitherto been observed, and on certain 
mathematical considerations, he instituted calculations which 
led to the conclusion that " at least five hundred millions of 
comets" niight be contained within the limits of the solar sys- 
tem. On this point M. Arago reasons in the following man- 
ner : The number of comets really known, whose perihelion 
is less than the radius of the orbit of Mercury, amounts to 
thirty. This radius, and that of the orbit of Uranus, are in 
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the ratio of 1 to 49 ; and the volumet of two v spheres are to 
each other as the cubes of their radii. If, therefore, we adopt 
the hypothesis of the equal distribution of comets in all the 
re^ns of our system, and calculate the number of those lu« 
minaries whose perihelions are included in a sphere whose 
radius is the distance of Uranus from the sun, the following 
proposition would be supplied to us : As the cube of 1 : to the 
cube of 49 : : so is 30 : to the number of comets sought ; or 
thus,l ' : 49> : : 30 ; or, 1 : 1 17,649 : : 30 : 3,529,470. Thus, 
within the orbit of Uranus, the solar system should contain 
more than three millions iind a half of comets ; or we should 
rather find the double of that the true number, when we con- 
sider that in this calculation the term which represents the 
number of comets contained within the sphere of Mercury is 
certainly much too small, and that it ought to be conceded 
that the light of day, our clouded skies, and a too southerlr 
declination, removes from our sight not fewer than every al- 
ternate one of Uiese bodies. Taking these circumstances into 
consideration, there should, on the same hypothesis, be seven 
millions of comets. 

The actual number of comets, however, which have been 
observed since the commencement of the Christian era, does 
not amount to above seven or eight hundred ; but when we 
consider that in the earlier ages of astronomy, and likewise in 
more recent periods before the invention of the telescope^only 
large and^ conspicuous comets were noticed, and that the 
greater number, in all probability, had their visible course in 
3ie southern regions ot the heavens, and of whose appearance 
we have no records, it will easily be conceived that their ac- 
tual number must amount to at least many thousands. Since 
particular attention has been directed to the astronomy of 
comets, and since the number of observers has increased, 
scarcely a year has passed without the observance of one or 
two of these bodies, and sometimes even two or three have 
appeared at once. In the year 1826, no less than fonx com- 
ets made their appearance within the space of three months. 
The first of these was discovered by M. Gambart, at Mar- 
seilles, on May 9, in the head of Cassiopeia / the second, by 
M. Valz, at Nismes, on July 13, in Taums ; the third, by M. 
Pono, at Florence, on August 9, in Auriga ; the fourth, or 
Encke's comet, about the months of July or August. But it 
is evident that multitudes must escape loll observation, by rea- 

Ii 
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son of their paths traversing only that portion of the hetyeiis 
which is yisible in the daytime. 

The number of comets whose paths have been particularly 
observed during their yisible course is about 137. Of these, 
sixty-nine moved in a direct course, or according to the order 
of the signs, as the planets, do, and sixty-eight in a retrograde 
direction. As to the distances of their periheUons from the 
aun and the earth, thirty were found to have their perihelions 
between the orbit of Mercury and the sun ; forty-four between 
the orbits of Mercury and Venus ; thirty-fotir between the 
brbits of Venus and the Earth ; twenty-three between the 
orbits of the Earth and Mars ; six between the orbits of 
Mars and Jupiter. Beyond the orbit of Jupiter, no comets 
have been perceived ; and it i». seldom they can be seen 
beyond the orbit of Mars. As> to the inclination of their or^ 
VUsy nine comets have been observed whose orbits incline to 
the ecliptic from O'^'.to 10^* ; thirteen from 10^ to W^ ; ten 
from 20^ to 30° ; seventeen from 30^ to 40° ; fourteen from 
40^ to 50° ; twenty-three from 50° to 60° ; seventeen from 
60° to 70° ; nineteen from 70° to 80° ; fifteen from 80° to 
90°. It appears, then, that these 137 comOts had their orbits 
inclined in almost every degree to the ecliptic; and it is 
probable that this is the case with all the other comets which 
belong to the system. 

Although comets generally emit an obscure light, yet some 
have b^en seen whose splendour was so great as to be visible 
in daylight) even at noon, and while the sun was ahining in all 
his brightness. Such, it is said, were the comets winch ap- 
peared in 1402 and 1532, and that which appeared a little be- 
fore the assassination of Cesar, and which was supposed, af* 
ter that event happened, to have been an omen or prelude of 
his death. It has likewise been stated, that comets have ap- 
peared of such a magnitude as to have eclipsed the sun. 
Seneca relates that such a coincidence happened sixty yean 
before Christ, when a large comet was actually observed very 
near the sun.* The same author relates that a comet which 
appeared in the time of the Emperor Nero was not inferior in 
apparent magnitude to the sun himself ;t and the comet 
which Hevelius observed in the year 1052 did not seem to be 
less than the moon, though it was deficient in splendour. 

* Sir. J. HerschePs Astronomy.' 
t Dr. O. Gregory's Astronomy. 



MOTIONS OF COMETS. 875 

Comets tiBYerse all parts of the heavens ; and, as already 
noticed, their orbits have every possible incUnation to the 
plane of the ecliptic. They are, however, goyemed in their 
motions by the same physical laws which regulate the motions 
of the planets; Their periodical times are to the periodical 
times of the planets in the sesquiplicate ratio of their princi- 
pal axes. Comets, therefore, being for the most part beyond 
the planetaiv regions, and on that account describing orbits 
with moch larger major axes than the planets, revolve n^ore 
slowly. Thus, if the major axis of a comet's orbit be font 
times as lon^ as that of the orbit of Uranqs, the time of the 
comet's period would be to that of the planet as 8 : 1 ; its 
periodic time would therefore be nearly 672 years ; that is, 
8 X 84 » the period of Uranus = 672. Although comets 
move with great rapidity when near their perihelion, yet in the 
remote parts of their course their motion must be proportion- 
allyslow. 

The motions of comets when approaching the sun are in. 
certain cases extremely rapid. The comet iwhich was observ- 
ed by Regiomontanus, in 1472, was paid to have. passed 
through 40 degrees of a great circle in twenty-four hours. 
Brydone, in his ** Tour through Sicily," relates that he ob-; 
served a comet at Palermo, in June and July, 1770, which 
moved through 60 degrees of a great circle in twenty-four 
hours. At mianight, on the 30th of June, it passed the zen* 
ith of Palermo (latitude 88<> lOOt and the next day, July I, 
at 40 minutes past eight P.M., it passed 4 de^es to the east 
of the polar star. He remarks that, " supposing it a^ the dis- 
tance of the sun, at this rate of travelling it would ^ round 
the earth's orbit in a week, which makes about 80 millions of 
miles a day ; a motion that vastly surpasses all human compre- 
hension. And as this motion continues to be sreatly accel* 
erated, what must it be when the comet approaches still near- 
er to the body of the sun !" It is probable, however, that the 
comet was considerably nearer the earth than the distance of 
the sun ; but still the velocity with which it. was impelled 
must have been amazingly great. 

Such is a brief summary of the most remarkable facta, iE^ 
teresting to general readers, which have been ascertained in 
relation to comets. It is to be hoped that, in the progre^ of 
astronomical discovery, some additional light will be thrown 
on ^ nature and the destination of those mysterious bodies* 
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wbose number appears so far to surpass that of the primary 
and secondary planets of our system. It was long ago pre- 
dicted by Seneca, a Roman philosopher who lived in ine first 
century of the Christian era, ** that the time will come when 
the nature of comets and their magnitude will be demonstra- 
ted, and the courses they take so different from those of the 
planets ; and that posterity will wonder that the preceding- 
ages should be ignorant in matters so plain and ea^ to be 
known." In order that this prediction may be fully realized, 
it is requisite that we should become acquainted with all the 
obseirations that have hitherto been made, and the facts in 
relation to these bodies which have been ascertained ; that 
we should compare the various observations with each other, 
and attend to the minutest circumstances and phenomena con- 
nected with comets ; that numerous observers should be ap- 
pointed to survey different portions of the firmament, both in 
the northern and southern hemispheres, that no comet that 
comes within the limits of our vision may pass unobserved ; 
and that when a comet of a large size approaches near the 
centra of our system, every minute particular in reference to 
its motions, and the changes which take place in its nucleus, 
envelope, and tail, be carefully observed and delineated by 
accurate representations. 

Whatever opinions we may adopt as to the physical consti- 
tution of comets, we must admit that they aerve some grand 
and important purpose io the economy of the universe; for 
we cannot suppose that the Almighty has created such an 
immense number of bodies, and set them in rapid motion ac- 
cording to established laws,, without an end worthy of his per- 
fections, and, on the whole, beneficial to the inhabitants of 
the system throuffh which they move. 

They display the ufudom of their Creator tn the arrangi" 
mentt of tkeir orbiU and motion*. As we have every- reason 
to conclude that at least thousands of those bodies traverse 
the solar system in all directions, and are certain that their 
orbits are mclined in every possible degree to one another 
and to the orbit of the earth, so we find that they have been 
so admirably arranged by Divine Intelligence that no one of 
them interferes with another, or with the courses of the pla»* 
ets, so as to produce concussion or. disorder. The orbits of 
some comets, indeed, are found to approach very near, and 
even to cross the orbit of the earth and the orbits of sevenl 



THB OMNIPOTENCE OF THE DEITY. 377 

of the other planets, and, consequently, there is a possibUityi 
that a comet might come into concussion with our globe ; and 
this consideration shows us that we are dependant for ouK 
present security and comforts on the wise arrangements of the 
Almighty, in securing perfect harmony and order amid appa* 
rent danger and contusion. But we have no evidence that 
such a catastrophe has ever happened, either in the case of the 
earth or of any of the other planets, or that one comet has 
ever impinged upon another. BeHeving that every object 
and event in the universe is arranged and directed by an Om- 
nipotent Contriver, we must admit that when the Almighty 
formed the wondrous plan of creation, "foreseing the ena 
from the beginning,*' he arranged the periods and the velocities 
of comets in such a manner that, although occasionally cross- 
ing the planetary orbits, they should not pass these orbits at 
the time when the planets were in their - immediate vicinity. 
And should such an event ever occur, we may rest assured 
that it is in perfect accordance with the plan and the will of 
Omnipotence, and that it is, on the whole, subservient to the 
happiness and order of the intelligent universe, and the ends 
intended by the Divine government. If there are thousands^ 
and perhaps millions of comets of all descriptions traversing 
every part of the planetary regions, in orbits of every degree 
of incUnation, of extent, and of eccentricity, we are sure that 
none but a Being of infinite power and intelligence could have 
arranged such a vast and complicated system, so as to have 
prevented numerous interferences and disasters, and to make 
the whole move onward for ages in perfect harmony. 

The system of comets likewise presents to us a display of 
ike omnipotence and grandeur of ike Deity. The number of 
these celestial visiters, the vast magnitucle of their tails, en- 
velopes, and nuclei, and the amazing velocity with which they 
wheel their courses through the ethereal regions, exhibit before 
lis objects of astonishing grandeur, and evince the almighty 
power of Him who at first impelled- them in their rapid career. 
The diameter of the nucleus of Uie comet of 1807 was esti- 
mated by Schroeter at 4600 miles, and that of its coma 120,000 
miles. Besides its principal tail, it shot forth coruscations to 
the extent of four millions, six hundred thousand miles. The 
nucleus of the comet of 1811 was; according to the same ob- 
server, 60,000 miles in diameter, its coma or envelope 947,000 
tmles, and its tail or train of li^t sixty millions of miles in length, 

- I i« 
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or more thtn half the distance hetween the earth and the son. 
Let us conceive such a body, like the comet of 1S80, tnTersii^ 
the immense spaces of creation with a velocity of ten hoodreS 
thousand miles an hour, and drawing after it a luminous train a 
hundred millions of miles in length, approaching at one time so 
near the sun that his circumference would appear to fill the 
greater part of the firmament, and then rushing back through 
the deptns of immeasurable space thousands of imUions of mites 
beyond the orbit of Uranus, and displaying its majestic train 
to the other planetary worlds of our aystem, and we have pre- 
sented to our mental eye an object of peculiar grandeur and 
magnificence, different from everything eke which the plane- 
tary system exhibits, and which displays in an eminent decree 
the power and magnificence of the Great Creator. Were 
such a body to sweep along the regions which lie in the im- 
mediate vicinity of our glob«, at the distance of ten or twelve 
thousand miles, nothing that we have ever beheld or can well 
conceive could be compared to the majestic grandeur of the 
scene, which would overpower the mind with astonishment 
and with tenor. On the view of such an object, sweeping 
along with such velocity, we could scarcely refrain from ex- 
claiming, in the language of inspiration, ** Great and marvel- 
lous are thy works. Lord God Almighty !" What, then, shidl 
we think of thousands of such mysterious oibs winging their 
flight in every direction, in perfect regularity and order, 
through the immensity of space ! Surely these are the won- 
derful works of Him who is mighty in operation and perfect 
in knowledge. 

In all the works of the Deity, we must likewise admit that 
his goodness is displayed, although we may not be able to 
trace the mode of its corainunication ; for we may lay it down 
as an axiom, that wherever wisdom and omnipotence are ex- 
hibited throughout the Divine economy, there is also a display 
of beneficenUy which appeara to be one prominent design of aU 
the works of God. Comets have long been considers as ob- 
jects of terror and as omens of impending calamities ; but 
there can be no question that they are as intimately connected 
with a system of benevolence as are the solar radiations and 
their benign influence on our globe and on the other planets. 
It has been conjectured that comets may aupply moisture to 
the other planets, and invigorate the vital principle of our at- 
mosphere ; that they may recruit the sun with neah fael| and 
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repair the coniamption of his light ; or that they may be the 
agents for dispersing the electric fluid through the planetary 
regions; and although there is little probability that such 
conjectures are accordant with fact, yet it may be admitted 
that comets may produce a physical influence of a beneficial 
nature throughout the solar system. But what I conceive to 
be one of the main designs of the Creator in the formation of 
such a vast number of splendid. bodies is, that they may serve 
as habitations for myriads of intellectual beings, to whom the 
Almighty displays his perfections in a peculiar manner, and on 
whom he bestows the riches of his beneficence. Whatever 
may be the intention of those comets which are destitute of a 
nucleus, this, in all probability, is the chief design of those 
which are large and which are invested with a solid nucleus ; 
and the same arguments which we formerly brought forward 
to prove that the planets are inhabited, miffht be adduced in 
proof of the inhabitability of comets. If this position be ad- 
mitted, then we oiurht to contemplate the approach of a comet, 
not as an object ofterror or a harbinger of evil, but as a splen- 
did world, of a different construction from ours, conveying 
millions of happy beings to survey a new region of the Divine 
empire, to contemplate new scenes of creating power, and to 
celebrate in loftier strains the wonders of Omnipotence. 
Viewing the comets in this light, what an immense population 
must be contained within the limits of the solar system, which 
gives room for the excursions of such a vast number of these 
bodies! and what an incalculable number of beings of all 
ranks must people the wide-extended universe I* 

* Tbe most complete account oftbe pbmomena, Ac, of comets I bats 
seen, is a treatise on this subject in manttscript, by tbe Rev. Tbomas W. 
Webb, of Tretiref near Rosa. Tbis treatiee contains, I. A copious in- 
trodocUon, imbodying a Tariety of interesting general remarks in relation 
to tbis subject. 2. A particnlar acooant of the comet of 1607, according 
10 the observations of Sir William Heracbel. 8. A description of tbe 
same comet fh>m Ibe observations of Dr. Johan. Hieron. Scbroeter. 4. 
An accoont of the great comet of 1811, according to tbe observations of 
Bir W. Herscbel. 5. A particular description of tbe phenomena of the 
same comet, according to tbe observations of Scbroeter. 6. A descrip- 
tion of tbe second comet of 1811, according to tbe observations of Sir 
W. Herscbel. These observations, particularly those of Scbroeter, con- 
tain the most minute descriptions wtfich have hitherto been given ct 
tbe phenomena of this dsss of the celestial bodies« and will be found 
of essential service, nut only to amateur observers, but to sstraioroerB 
of every description. They have bem extrsAted and arranged chiefly 
ftem tlM "Philosophloal Traosaetlons,*' and ths vrorks of Scbroeter, 
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whidi wen poUiflbed in the GOTmen laagvtge. The AfpendiXt or 
Second Fart, which occnpiee nearly half the volunie, compriees a Incid 
iDveatigadoD of the following topics : 1. Comparison of observations. S. 
Examination of hypotheses. 8. Nature, light, and solidity of eomele. 
4 Ooloars of comets. 5. Brightness of comets. 6. Divided tails of 
eomets. 7. Ck>rttscations of comets. 8. Miscellaneous notices concera- 
Ing remarkable comets. 9. On the influence of comets. 10. Losses to 
■eience, containing an account of the dieaffters which befell Schroeter, 
ftevelias, dec. 11. Hints to amateur observers. This volume ornnaim SSX^ 
4io pages, besides a great number of copious notes, and fbrty-six figures of 
the different appearances of comets. It indicates a very creat degree of 
labour and research, which the astronomer alone will be rally able to ap- 

Csciate. The author appears to have consulted nsost of the works which 
ve been published on the subject In the English, Latin, French, and 
German languages, besides imbtxlying a number of original observations 
and remarks. And, what is not among the least important features of 
the work, the author takes every opportunity of introducing such monl 
lefleettons as the subject oalurally suggests, and of directmg the con- 
tBmplations of bis readers to Him who sits on the throne of the universe. 
The observations of Schroeter contained in the preceding pages have been 
extracted fh>m this volume. It is to be hoped that the worthy author, wh» 
to already known to a oonsiderahle portion of tbe scientific world by hto 
communications to periodicals and scientific associations, will soon lo- 
ceive eocouragemeat to lay this, work before the public. 



APPENDIX. 



CBMBBAL IPPBARANCB OB THB STARRY HBATBlfl AT 
DirPBRBNT PBBI0D8 OP THB YBAR. ' 

Thb following descriptions are intended to point out to 
the young observer the principal stars and constellations in 
the beginning of .every alternate month throughout the year, 
and the particular quarter of the heavens where they may be 
perceived. The time of observation is supposed to be nine 
o'clock in the ewcmng, except on the 1st of July ; ^ut the 

Sneral aspect of the heavens, and the relative positions of 
9 different stars and constellations, will not be materially 
different when viewed an hour before or after the time now 
specified. 

Aspect of the Heavens on the 1st of January, at nine tf clock 

in the evening. 

At this time the Pleiades, or Seven Stars, are nearly on 
the meridian, at an elevation of more than 60 degrees above 
the southern horizon. The bright star Aldebaran, or the 
Bull's Eye, which is of a ruddy hue, appears to the left, in a 
direction nearly east by south, at the distance of 14^. About 
16° east-northeast of Aldebaran is a hright star of the second 
magnitude, marked Bet<^ or £l-Nath ; from this star to Zeta^ 
in the tip of the southern horn of the Bull, is about 8° in a 
southern direction. This star forms a right angle with Aide* 
baran and Beta. North of Beta, at the distance of 17°, is 
the bright star Capella, in the constellation of Auriga, a stair 
of the first magnitude, which appears at a high elevation a 
few degrees southeast of the zenith. In a direction southeast 
of Aldebaran and the Pleiades is the splendid constellation 
of Orion. Bellatrixt on the west shoulder of Orion, is about 
16° southeast of Aldebaran, which is placed in the middle 
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of the line which connects the Pleiades with Bellatriz ; these 
three objects appearing nearly equidistant in a line N.W. 
and S.£. of each other. Nearly due east from Bellatrix, at 
the distance of 7^°, is Betelguese, a star of the first mag- 
nitude in the east shoulder of Orion. About 15^ south by 
west of Bellatriz is Rigel, a star of the first magnitude in the 
left foot, and 8^*^ to the east is Saipky a star of the third 
magnitude in the right Icnee of Orion. These four stars in 
the form of a parallelogram, with the three bright equidistant 
stars called the Belt, rorm the outlines of this constellation. 
There is a small triangle of three small stars in the head of 
Orion which forms a larger triangle with Bellatrix and Betet 
guese, the two in his shoulders. {See fig. of Orion, p. 50, 
and Plate T.) 

Northeast of Betelguese, at the distance of 14^, is the star 
Alhena, or y Geminorum, the principal star in the feet of the 
Twins ; and about 20^ N.E., nearly in the same right line from 
Betelguese, are Castor and Pollux, Castor being the upper- 
most and the brightest, at the distance of only 4$^ from Pol* 
lux. These and the other stars which lie adjacent to theni 
ftfrm the constellation Gemini, one of the signs of the Zodiac. 
The small stars immediately to the east of Gemini are in the 
constellation Cajtcer, another zodiacal constellation tBlOQ^ 
which the sun passes in July and August. In this constel* 
lation is a nebulous cluster of v&ty small stars, called Pra-' 
9epi, which may be distinguished as a faint cloudy speck bjr 
the naked eye. (S«c page 162.) 

Immediately below Orion are the constellations of Lepuff 
or the Hare, and Noah's Dove, which are very near the hori- 
xon. South by east of Orion is Cams Major, or the Greater 
Dog, which is distinguished by its principal star Sirius, the 
brightest fixed star in the heavens. It is nearly straight south 
of Alhena, in the feet of the Twins, at 35^ distant, and south 
by east of Betelguese at the distance of 27^. A line drawn 
through the three stars in the belt of Orion, and prolonged, 
meets Sinus at the distance of dS*'. About 5^° west of Siiw 
ius is Mirzam, of the second magnitude, in the foot of the 
Dog. Nearly due east from Orion, but less elevated above 
the horizon, is Cants Minor, or the Lesser Dog. The cen- 
tre of this small constellation is situated about 5^ north of the 
equinoctial, and midway between Gemini and Canis Major. 
It iB distinguished by the bright star named Proefon, which 
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ftgnifies **befc«e the Dog.*' Aboat 4^ to the northwest is 
OomdzOj a star of the third magnitade. Procyon, at the 
time supposed, appears nearly due east from Betelguese, at 
the distance of about 26^. The head of Hydra lies imme- 
diately to the east of Procyon ; but Alphardf or Cor HydrtB, 
the principal star of this constellation, is not risen at the 
time supposed. A little to the north of the esstem point of 
the compass, and at a very small elevation above the horizon, 
is ReguluSf a star of the first magnitude, in the constellation 
Leo, whikh is thiejifth sign* ftnd me sixth constellation of the 
zodiac. 

Turning our faces towards the northeast, Ursa Major, or 
the Great Bear, isr the most striking constellation that meete 
the eye. The two pointers, DuMe'and Merakj appear up- 
permost, and point westward to the Pole-star; while the 
stars forming the tail seem to hang downward from the squard 
of this constellation. As the night adpances/this sroupof 
•tars rises higher in the heaTens, till, about three in the mom» 
ing, th^ approach near the zenith. Vr$a Minor, or the 
Lesser Bear, is seen helow the pole, the square of which being 
a little to the eastward of the meridian. Directly below the 
Great Bear, at a very small elevation above the horizon, and 
in a dirtetion N.E. by N., is Cor CaroU, a star of the second 
maffnitude, in Chora, one of the Greyhounds. North by east 
of Aldebaran, at the distance of 30^, is the bright raur Capella^ 
in Auriga. 

Dij^ecting our view a little to the west of the meridian, we 
perceive the constellation Aries, which is immediately to the 
westward of the Pleiades, and nearly at the same altitude. 
Above 2000 years ago, in the days of Hipparchus, this con- 
stellation occupied the first sign in the zodiac, into which the 
sun entered about the 21st of March ; but as, in consequence 
of the precession of the equinoxes, the constellations gain about 
60'' on the eqdinoi every year, they have now advanced in 
the ecliptic nearly 31^ beyond it, or somewhat more than a 
whole sign ; so that the constellation Pisces now occupies 
the same place in the zodiac that Aries did 2000 years ago, ^ 
while the eonsteHation Aries is now in the sign Taurus, Tau- 
rus in Gemini, &c., so that Aries, though the first sign, is 
the second constellation of the zodiac. It is situated next 
east of Pisces, and midway, between the Triangles and itf !»• 
ee on the north, and Cetus, or the Whale, on the south. It 
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k distiBguished by two bri^t stars in the head, distant fiom 
each 'Other about 4°, the brightest being a little to the east or 
northeast of the other, bein^ about 25^ west of the Pleiades, 
and 19^ south of Almaack, in the foot of Andromeda. North 
by east from Aries is Muaca, or the Fly, which consists of 
four or five stars, chiefly of the third and fourth magnitudes, 
very near to each other. It is situated between the first star 
of Aries and the Pleiades, but a little higher than either. 
North by east from the Fly^ at the distance of about 15°, and 
at 20° north by west of the Pleiades, and at a higher eleva- 
tion, is the. head of Medusa, the principal star of which is Air 
gol, which regularly varies in its lustre. {See p. 96.) West 
by north from Medusa is Andromeda, one of the principal stars 
of which is Almaack, at the distance of 12° west by north of 
Algol. West of Almaack, at the distance of 12°, is Merack^ 
both of them stars of the second magnitude. If the line con- 
necting Almaack and Merach be prolonged 8° farther west or 
southwest, it will reach Delia, a star of the third magnitude in 
the left breast. 

West from Andromeda, and a little to the south, is PegoMut^ 
or the Flying Horse, which is distinguished from the other coo* 
stellations by four bright stars of the second magnitude, form- 
ing a square, which ib generally termed the Sqvuare of Fegor- 
sue. 7'he^rthernmost star, which is the brightest of tl^ee 
that form Aind of triangle, is Scheat, whose N. decUnation 
is 26^^. Markab is situated 13^ south of Scheat, and at the 
time supposed is nearly due west, and about 22^ above the 
western point of the horizon. These two stars form the west- 
em side of the square. £ast from Markab, at the distance of 
I6i^, is Algenib, and 14° north of Algenib is Alpheratzf 
which two stars form the eastern side of the square. Scheat 
and Alpheratz form the northern, and Markab and Algenib 
the southern sides of the square. Alpheratz constitutes a 
part of the head of Andromeda, but it is also considered aa 
connected with Pegasus. About 26° north of Andromeda is 
Cassiopeia, midway between it and the Pole-star. It passes 
the meridian nearly in the zenith about the 22d of November. 
At this time it is between 20° and 30° west of the meridian. 
{See p. 26 and 84.) The star Caph, m this constellation, 
along with Alpheratz and Algenib, are situated on the prim» 
meridian which passes through the first point of Aries, from 
which the right ascensions of all the heavenly bodies are meas- 



ON THB FIRST OF JANUARY. 385 

xvfed. The line connecting these stars forms an arc of the 
equinoctial colure, which passes through the vernal equioozi 
and across which the sun passes on the 21st of March. When 
we say that the sun, or a star, or a planet is in so many degrees 
of right ascension, we mean that it is situated, i)i has moved 
eastt/Hird so many degrees from this great circle. Northwest 
of Cassiopeia is Cepheust at the distance of^about 25^, the head 
of which is in the Milky Way, and may be Known by three stars 
of the fourth magnitude in the crown, fbrniing a small acute 
triangle about 9° from AUeramin, a star of the thir^ magni- 
tude in the left shoulder. 

Next to Cepheus, on the west, is CgynuSj or the Swan ; 
the principal stars of which are distinguished as forming the 
figure of a large crosSf the upright piece of which lies along 
the Milky Way. The most brilliant star in this constellation 
is Deneb Cygni, of the fifst magnitude, which is at this timo 
in a direction nearly northwest, and 25^ above the horizon. 
West from Deneb, at the distance of 10^ or 11°, is Delta; 
and the line prolonged about 15 degrees farther leads' to the ' 
bright star VegOt the principal star in Lyra, which is then 
about 69 above the horizon in. a direction northwest by north. 
North by ^ east of Lyra is the head of Draco, distinguished by 
four stars separate from each other by intervals of B°, 49, and 
6°. The one to the south, or nearest Lyra, is Etanim, or y 
Braconis, which Dr. Bradley fixed upon in his- attempt to de* 
termine the annual paraljax. At this time it is 16^ above the 
borizouf in fii direction N.N. W. About 49 to the north of it 
is Rastahen, both of them stars of the second magnitude. 
Turning our eyes again towards the southern part of the me*' 
ridian, we behold the head of Cetus, or the Whale, about 20^ 
S. £. of Aries, and about 24^ §. by W. of the Pleiades. It is 
distinguished by five stars, 4° or 6° asunder, which form a 
figure resembling a regular pentagon. The brightest of these 
stars, which is the easternmost, and of the second magnitude, 
is Menkar, which makes an equilateral triangle with Arictis 
and the Pleiades, being distaiit from each about 23^°. About 
14° southwest of Menkar is Mira, or the Wonderful Star, 
which is found to vary it? apparent size from a star of the 
second or third, to one of the sixth or seventh magnitude. 
(See page 94.) Northwest of the bead of Cetus and west 
of Aries is the c<^teHation Pisces, or the Fishes, one of die 
signr of the Zdctiac, in which there are no remarkable stars, 
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most of them being of the thiid, fourth, and inferior magni- 
tudes. 

Such is a general outline of the heavens as they appeal 
about the beginning of January. 

General Appearance of the Heavens <m the Itt of March, ai 

9 o'clock P.M. 

At this period of the year, at 9 P.M., several of the constel- 
lations which were seen in the beginning of January have dis- 
appeared, such as Pegasus, Pisces, and others. Others, which 
are still visible, appear in other quarters of the heavens ; and 
some stars and constellations which were then below the hod- 
xon have risen to a considerable elevation above it. Orion is 
now in the southwest quarter of the heavens ; the Pleiades, 
instead of being on the meridian, ar^ due west, at an eleva- 
tion of 34^ above the western point of the horizon ; the bright 
star Sirius is to the west of the meridian, in a direction S.S.W. ; 
Ganis Minor and Proeyon are a few degrees to the ^est of 
the meridian ; Castor and Pollux, directly north of Proeyon, 
have likewise passed the meridian ; Capella is seen at a bf^ 
elevation, 30 degrees west of the zenith ; Menkar, in the head 
of th^ Whale, is within a few degrees of the western horizon ; 
Aries is likewise near the western horizon ; and Cassiopeia 
is in a northwesterly direction, and at a lower altitude than in 
January ; Beneb, in the Swan, is very near the horizon, a lit- 
tle to the west of the north point ; Vega, in the Lyre, is just 
rising at a short distance to the east of it ; the head of Draco 
is in a N.N.E. direction, about 18° above the horizon ; the 
Great Bear is at a higher elevation than in January, and the 
Pointers in a direction N.N.E. ; and Cor Caioli appears in a 
direction east by north, about midway between the zenith and 
the horizon. 

The following constellations, among others, now appear, 
which were under the horizon in January : Hydra, the largest 
star in which is Alphard, or Cor Hydrs. It is at this time 
in a direction S.S.£., about S8° above the horizon. It may 
be distinguished from this circumstance, that there is no othex 
considerable star near it. It is 23° S.S.W. of Regolus. The 
constellation Leo, which was only partly visible in January, 
now appears in its splendour towards the eastern part of the 
sky. Regulus, one of its largest stars, situated within half a 
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clegree of the ecliptic, is distiD|^i:^hed as being the lugesfc snd 
lowest of a ffroup of five or six stars, which form a figure or 
curve somewhat resembling a sickle. East of Regulus, at the 
distanca of 25°, is Denebda, in the Xiion's tail, which appears 
nearly in an eastern direction 36° a^ve the horizon. East 
from Leo is |he constellation Ftr^o ; but all the stars connect- 
ed with it have not at this t|me risen above the horizon. It 
is situated midway between Coma Berenices on the north and 
Corvus on the south. Coma Berenices^ which consists of a 
cluster of small stars, is in a direction nearly due east, and 
about midway between the zenith and the horizon. East by 
north of this clyster/at a low elevation, is Bootes, the princi- 
pal star of which is Arctwrua, of the first magnitude. It is at 
this time in a direction east by nofth, 14 degrees above the 
horizon. Farther to the north, and at a lower elevation, is 
Corona Borecdis, or the Northern Crown, the principal star ia 
which is called Alfhacea^ of the third magnitude, and 11° east 
by north of Mirac^ or e Bootes. This. constellation is distin- 
guished by its six principal stars, which are so placed as to 
form a circular figure, somewhat resembling a wreath or erown* 

General Appearance j)/ the Heavent on the 1st o/ ilfay, at 

9 P.M. 

At this period several of the more splendid constellations 
which adorn our nocturnal sky during winter have disappeared. 
Orion is nearly hidden beneath the western horizon, and only 
the bright star of Betelguese can be faintly 8een« as it is about 
to descend below the western point of the horizon. Aries has 
completely disappeared; Caput Meduss, Taurus, the Plei- 
^es, and Aldebaran, are iust verging on the borders of the 
northwestern horizon, and are scarcely visible ; and the brill- 
iant star Sirius has completely disappeared from the nocturnal 
sky. The Head of Hydra, with Alphard, its principal star, 
are in a southwesterly direction ; Canis Minor and Procyon 
are in a direction W.S.W., considerably to the west of Al- 
phard, but nearly at the same altitude. North of Procyon, al 
a considerable distance, are Castor and Pollux, about midway 
between the zenith and the western point of the horizon. At 
a considerable distance to the northwest of these is Capella, 
considerably nearer the northwestern horizon than the zenith* 
Cassiopeia t^ppears very low in altitude, near the northern 
qoaiter of the heavens ; and the Great Bear appears neac its 
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moflt elevated position, not far from the zenith, the two point- 
ers pointing nearly directly downward to the Pole-star, while 
at the same hour in November they point almost directly up- 
ward. Regulus is about 22° west of the meridian, at a con- 
siderable elevation ; Benebola, in the same constellation (the 
Lion), is just on the meridian, at a little higher altitude than 
Regulus. Arcturus is seen in a direction £.S.£., at a very 
considerable elevation, and 26° northwest of it is Cor Caroli, 
not very far from the zenith. The stars in the Northern 
Crown appear due east, midway between the zenith and the 
horizon. The brilliant star a Lyre appears near the northeasts 
about 23i° above the horizon. The Swan is near the N.N.E. 
quarter of the sky, and one of its principal stars, Deneb, is 
about 14° above the horizon. The principal stars in Draco 
appear elevaited 20° above a Lyre, and nearly in the same di- 
rection. 

The principal constellations which were formerly invisible 
are, the southeastern portion of Virgo^ Libra, TaurtL9 Ponia- 
towskif Serpentariusj and Hercules. These <;onstellation8 ap- 
pear near the eastern and southeastern portions of the sky. 
The bright star of the first magnitude, Spica Virgtnisj which 
was below the horizon in March, is now elevated 24°, and 
may be seen in a direction S.S.E. It is 35° southeast of 
Denebola, and about the same distance S.S. W. of Arcturus ; 
three stars of the first magnitude, which form a large equilat- 
eral triangle, pointing to the south. A similar triangle, point- 
ing to the north, is formed by Arcturus, Denebola, and Cor 
Caroli. The principal star in Hercules is Ras Algethi ; and 
Ras Alhague^ 5° from it, in the head of Ophiuchus, may be 
seen nearly due east, at a small elevation above the horizon, 
Ras Algethi being^ the brightest and the highest. Libra is 
situated to the south of the Serpent and to the east of Virgo. 
Its two brightest stars are of the second magnitude ; the one 
is named Zubeneschamaliy 21° east of Spica Virginia, but at 
a much lower altitude ; the other is called Zubenelgemahif 
about 9i^ above the other, towards the northeast. At this 
time they appear in the southeast quarter of thd heavens, %t 
no great elevation above the horizon. The constellation 
Serpens lies between Corona Borealis and Librai Ita princi- 
pal star is of the second magnitude, and named Unuk ; it may 
, be known by being nearly in the middle between two smaller 
stars, the lower one being 2}, and the upper 5^ degrees firom 
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Hi It M in A dinctito E.S.E., and about 24 degrees abore the 
.horizon. 

Aspect ttf the Heavens on the Ist of July, cut 10 P.M. 

As the twilight at this season is too stronff to admit of par- 
ticular obsenrations at 9 P.M:, I have fixed on the hour of 
ten as the most proper time for perceiving the principal stars. 
Most of the southern constellations which were visible in Jan- 
■uary^apd which are the most brilliant, have now disappeared ; 
jand those in the north are in positions in the heavens very 
different from those in which they appeared in winter. The 
Northern Crown, the Serpent, and Libra, are now to the 
west of the meridian ; Arcturus is considerably to the west 
of the meridian, but at a high elevation ; immediately below 
which, at a considerable distance, is Spica Viiginis, very 
near the S.W. by W.tpoint of the horizon. Cor Caroli ap- 
pears north by west of Arcturus, at a considerable distance, 
and at a high altitude ; immediately below which, at a consid- 
erable distance, and nearly due west, is Denebola. The Great 
Bear is now considerably west of the meridian, at a high alti- 
tude, the two pointers pointing eastusard, to the Pole-star. 
Castor and Pollux have just descended below the horizon near 
the northwest ; and Capella, which never sets in this latitude, 
is very near the north |K>int, only a few degrees above the ho- 
rizon.' Cassiopeia is near the northeastern quarter, at no great 
elevation, and a Lym is at a very high altitude to the east of 
the meridian ; east of which, at a lower altitude, is Deneb, 
one of the principal stars in the Swan. The four stars form- 
ing the Square of PegasTis are now seen a little to the north 
of the £. point, in a position nearly opposite to that in which 
they appeared 4n January. The star Antares, in Scorpio, of 
the fint magnitude, is past the meridian, at an altitude of 
•nly about 11°. Ras Algethi and Alhague are nearly on the 
Meridian. 

. The constellation of AquUa, or the Eagle, which was for- 
merly invisible, now makes its appearance in the southeast. 
AUair, its principal star, of between the first and second mag- 
nitude, is distinguished by being nearly in the middle between 
two stars of the third magnitude, each of them 2^ distant from 
it in a line bearing S.E. and N.W. Altair is at this time 
about 37^ above the southeastern horizon. Northeast of 
Aqttila is the JMpkm, at the distance of la*" or 14°. It is a 
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beautiful little cluster of stars, consistiug of about IS in num- 
ber, including five of the third magnitude, but "none laiger, 
which are so arranged as to form the figure of a diamond, 
pointing N.E. and S. W. It is sometimes known by the name 
of Job^a Coffin. North and northwest of the Dolphin are 
Sagitia and VtUpectda et Anser, or the Fox and Goose ; 
south of Aquila is Caprieomut, and southeast of it Aquarius; 
but these last are more distinctly seen in the month of Sep- 
tember. The Milky Way runs along with considerable bright- 
ness in the neighbourhood of AquUa, Vulpecula, Delphinas, 
and Cygnus. -^ 

Appearance of the Sidereal Heaveru on the let of September, 

at 9 P.M. 

At this time Altair is nearly on the meridian, at an altitude 
of 4&Y^f and Vega^ or a Lyre, is aboji^ 16° west of the merid- 
ian, in a direction north by west from Altair. Ras Algethi 
and Ras Alhague are west from Altair, nearly midway be- 
tween that star and the southwestern point of the horizon. 
To the northwest of Vega is the head of Draco, at the dis- 
tance of nearly 30^. Arcturus is in a position west by north* 
within 19° of the horizon. The Northern Crown is in a higher 
elevation than Ar(!turu8, nearly due west, rather nearer the 
horizon than the zenijth. Cor Caroli appears nearly N.W. by 
W. at ^° of- altitude ; and the Great Bear in a northwest- 
erly directipn, and at a lower altitude than formerly. To the 
ea3t of the meridian, Capella is seen in a direction nearly 
N.N.E., at the altitude of 15°. East of Capella, at a little 
lower elevation, is Menkalina^ or j3 Auriga, a star of the 
second magnitude. Cassiopeia appears in the northeast, about 
midway between the zenith and the northeastern horizon. 
The Square of Pegasus is in a direction cast by south, and ie 
in a much higher elevation than in July. The Dolphin is a 
few degrees east of the meridian, and N.E. of Altair, at an 
altitude of above 50°. Along the southern quarter of the 
heavens are the following constellations ; Aries, in a direction 
east by north ; Pispes, due east, and next to Aries on the 
west ; Aquarius, to the west of Pisces, in a direction S S.E. ; 
Capricprnus, west from Aquarius, nearly in the south ; Sagit- 
tarius ard Sobieski's Shield, in a southwesterly direction, and 
Scorpio, which lies still farther to the west. Most of these 
constellatioDs, except Aries and Pisces, are at a low altitude. 
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Appearance of the Heavens on the 1st Novetnlter, at 9 P.M. 

About this time the winter constellations begin again to 
make their appearance in our hemisphere. The centre of the 
Square of Pegasus is at this season and hour nearly on the 
meridian ; the stars Scheat and Markab, of which Scheat is 
the uppermost, appear oh the west of the meridian, and Al- 
pheratz and Algenib on the east. Turning our eyes to the 
western p^rt of the heavens, we see the Southern Fish, a lit- 
tle to the west of the south, and its principal star, Fomalhaut, 
several degrees to the west of the meridian, at a very low al- 
titude. To the west is Gapricomus, and to thei northwest 
Aquarius. Aquila, with its principal star Altair, is in a di- 
rection west by south, at about 23^ above the horizon. Deneb 
Cygni is at a very high elevation, about 30^ west from the 
zeniA), and U Lyne 26° northwest of it, in a direction 
W.N. W., at a much lower elevation. North by west of Lyr» 
are the two stars in the head of Draco, Etanin and Rastaben^ 
about 4° apart. Ras Algethi and Ras Alhague are nearly due 
west, at a very small elevation above the horizon. The centre 
of the Great Bear is nearly due north, and at its lowest ele- 
vation, the stars in the tail being to the west, and the two 
pointers a little to the east of the northern part of the merid- 
ian, pointing upward. Turning our view to the eastern quar- 
ter of the sky, we behold Aries in a southeasterly direction, 
next to Pegasus, aqd at a pretty high elevation. South by 
east of the first star in Aries is Menkar in the ,head of the 
Whale, in a direction S.E. by E., about 26° above the hori- 
zon. Northwest of the first star in Aries is Mirach, and north 
by east Almaack, at a higher elevation, both of them in An- 
dromeda. Near the north quarter is Capella, about midway 
between the zenith and the norizon. The Pleiades are seen 
nearly due east, followed by the ruddy star Aldebaran, at a 
lower elevtition. Below Aldebaran, and to the southeast, the 
head and shoulders of Orion begin to make their appearance, 
Bellatriz being 4° or 69 above the horizon, and Betelguese a 
little lower. Cassiopeia is near the zenith, a little to the east 
of the meridian, and Castor and Pollux, in Gemini, are in a 
direction northeast, just a little above the horizon. At this 
time the equinoctial colure is only a few degrees to the east 
of the meridian, and the three stars Caph, in Cassiopeia, and 
AlphtmOx and Algenih^ in Pegasus, which lie inUie lin»of ite 
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earre, may now be distinctly peiceived. Capfa is at the high* 
est altitude of the three, and its distance from Alpheratz is 
about double the distance between Alpheratz and Algenib. 
If a line connecting these three stars be produced northward, 
it will terminate in the pole. 



The above brief sketches may enable the young obsenrer to 
trace the principal stars and constellations by a few observa- 
tions at different seasons of the year. The altitudes here ex- 
pressed are stated in reference to places about b%^ north lat- 
itude ; but, by making certain allowances, corresponding to the 
latitude of the observer, the relative positions or the stars will 
appear neariy the same as here represented, particularly if the 
difference of latittade does not much exceed 10 degre^. It 
ahottld be carefully remarked, that the bearings of one star 
from another, as here given, are strictly true only when the 
•tar from which the bearings are given is on or near the me- 
ruiuin.— (See note, p. 184.) 

As a farther assistance to the astronomical tyro in distin- 
guishing the stars, I have drawn up the following list of stars, 
chiefly of the first and second magnitudes, stating the perioda 
of the year when they come to the meridian, or due south, at 
nine o'clock in the evening. 

Caphy in Cassiopeia, and Alpheratz and Algenib^ in Pega- 
eus, come to the meridian on the lOth of No9endter, at nine 
o'clock in 'the evening. Caph is near the zenith, and the oth- 
er two at a considerably lower elevation., « At this time Ca- 
pella appears towards the northeast ; the Pleiades, Aklebaran, 
and Orion in the east; Deneb, in Cygnus, in the northwest ; 
Lyra, west-northwest ; and Altair, in AquiUi, west by south. 

Arieiie, or the first star of Aries, comes to the meridian on 
the 6/A of December. The same stars noticed in the prece- 
ding instance are still visible, but those on the east of the me- 
ridian have risen to a higher altitude, and those on the west 
have descended to a lower elevation than on Nov. 10. Cas- 
tor and Pollux are at this time seen towards the northeast, 
and Procyon a very little above the eastern point of the ho- 
(ixon. 

Menkar, in the head of the Whale, arrives at the meridian 
on the 2l»t of December ^ and at the same time the variaU* 
■tar Algol, in Medusa's head* which is 37^ dae north of 
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Menkor. Altair has now disappeared from the west, and 
SirtQs is seen at a small elevation in the southeast. 

The Pleiades pass the meridian on ^he 1st of Januwry, and 
Aldebaran on t^e lOth. When Aldebaran is doe south, Ca« 

{)ella is north by east of it near the zenith ; Cor Caroli, at a 
ow altitude near the northeast ; Lyra, near the horizon N. by 
W. ; Regulus, in the east ; and the head of Hydra, east by 
aoath. 

BellatriXf in Orion, passes the meridian on the 2l9t of Jamr 
uary. Nearly at the same time, Capella and /3 Aurig» are 
on the meridian. These three stars are nearly equidistant in 
a line running north and south. 

Ctutor and Po^ux, and Procyon. These stars pass the 
meridian nearly at the same time, on the 24/A of February. 
Pollux and Procyon culminate nearly at the same instant, and 
Castor about 1 1 minutes before them, at which time Procyon 
is 23® south of Pollux. Orion is then in a southwesterly di- 
rection ; Aldebaran, midway between the meridian and the 
western horizon ; Menkar, W. by S., at a small elevation ; 
Sixius, S. by W. ; and Capella to the west of the zenith. On 
the east of the meridian, Regutus is S.E. ; Denebola, E. ; 
Cor Caroli, E.N.E. ; immediately below which, near the ho- 
rizon, is Arcturus. 

Pr(t»epe, in Cancer, a small cluster of stars, just percepti<« 
ble to the naked eye, like a nebula, approaches the meridian 
about the 2d of Marcht at an altitude of about 60°. They 
are N.E. of Procyon, and S.E. of Pollux. {See p. 162, 163.) 

RegiUtUf in Leo, passes the meridian on the 6th of April, 
At this time, Alphard, in Hydra, is past the meridian S. by E. 
from Regulus ; Plrocyon, S.W. ; Sirius, S.W.,near the hori- 
zon ; Orion, very low in the west ; Algenib, in Perseus, Al- 
gol, Capella, dec, towards the N.W. On the east, Denebola 
appears E. from R^ulus ; Spica Vireinis, S.E., at a low alti- 
tade ; Cor Caroli, E., at a high altitude : Corona Borealis, £. 
by N. ; and Lyra, at a low altitude, N.E. by N. The Great 
dear, at a high altitude, approaching the zenith, and Cassio- 
peia, at a low altitude towanls the north. 

Denebola^ in Leo, culminates on the Sd of Afay, at an alti- 
tude of 43°. Regulus is 25° west of it, and Phad, in the 
square of the Great Bear, is 39° N. of it. It forms with 
these two a larse right-angled triangle, the right angle being 
at Benebda. It is nearly on the meridian wiUi Phad, Oth- 
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er ttar* then ▼isible are, Procyon, W. by S. ; Capella., N.W. ; 
Arcturus, E. ; Spica Vu^nia, S.S.E. ; Lyra, N.E., dtc. 

Coma Berenices^ a*beaatiful closter of small stars, bat 
scarcely distinguishable by moonlight, is on t^e meridian on 
the^ i3M of May. {See p. 161.) 

Spiea Virginis comes to the meridian on the 23<i of May. 
Stare viaibie on the west, Capella, Caator and PoUuz, and 
Procyon, near the western point. On the east, Lyra, Arcta* 
Fus, Ras Algethi, Has Alhague, and Altair, near the eastern 
horizon. Near the meridian to the west, Cor Caroli, Alioth 
and Mizar, in Ursa Major. 

Arcturus is on the meridian on tJu 33i of June. The 
principal stars in Libra culminate at a lower altitude about the 
Degioning of July. 

Corona Borealu is on the meridian about the 1st of July, 
Its principal star is eleven degrees east of e Bootes. 

Antaresy in Scorpio, passes the meridian on the lOtk of 
Juhft at a very low altitude. 

jKos Algethi, in Ophiuchus, and Ras Alhague^ in Hercules, 
6^ apart, culminate about the 28M of Jtt/y, nearly at the 
same time as the head of Draco. 

VegOj or a Lyna, culminates on the IZth of August To 
the west of it, at a great distance, is Arcturus, abd to the 
northwest. Cor Caroli. Capella is N.by £., at a low altitude ; 
Altair, S.S.E. ; and Deneb Cygni, E., at a high altitude. 

Altair^ in Aquila, is at the meridian about the 30/A of ilu- 
gustt at an altitude of about 46^^*^. 

. ^rufed, or Deneb Cygni^ is on the meridian on the IBth of 
September^ at an altitude of 62^^. At this time Arcturus 
is W.S.W., near^the horizon ; Lyra and Etanin, in Draco, 
weat from the meridian, but in a high elevation ; Cor Caroli, 
N.W., at no ^reat elevation ; Hercules, S.W., midway be- 
tween the meridian and the horizon ; Altair, a little diatance 
west of the S. ; and the Dolphin on the meridian ; the square 
of Pegasus in a southeastern direction, Aries in the east, and 
Capella towards the northeast. 

All the stars specified above, at the periods of the year 
stated, pass the meridian (or culminate) at nine o'clock tn the 
morning. Therefore, if at any one of the periods here spe- 
cified, or a few days before or after it, an observer, at nine 
o'clock P.M., obaerve the principal star or stars n^r the me- 
ridian, he can scarcely be at a loss to recognise them, as well 
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•8 some of the other principal stun and constelUtions on the 
east and west of the meridian, which are also specified in the 
above descriptions. A person can never become familiar 
with the more prominent stars, the relative position of the 
different constellations, and the general aspect of the heavens, 
witkaut actual' obtervationf. Even the delineations on the 
celestial globe will not convey an accurate and impressive 
conception of the scenery of the heavens, unless the study of 
these delineations be accompanied with frequent surreys of 
the heavens themselves. It is hoped the preceding descrip* 
tions will afford some assistance to those young observers and 
others who wish to contemplate the sublime objects of crea* 
tion with their own eyes. 

N.B. In the above and the following descriptions of celes- 
tial phenomena, aUUude signifies the height of the star or 
planet above the horizon; S.S.E., south- southeast ; N. by 
£., north by east, &.c. Degrees are marked thus °, minutes ', 
suonis " : thus, 54^ 27', 35^', expresses fifty-four ^grees^ 
twenty-seven minutes of a degree, and thirty-five seconds, 
Every degree contains 60 minutes, every minute 60 seconds, 
&c. When a heavenly body is said to cidmituUet the mean- 
ing is, that it has arrived at the highest point of its course, ov 
its passage over the meridian. The term is derived from the 
Latin word ctdmetit the top or summit. An occultation signi* 
fies the obscuration of a star or planet by the interposition of 
the moon or of another planet. Conjunction is when two or 
more stars or planets are in the same part of the heavens ; 
and oppositiout when they are 180° asunder, or in opposite 
parts of the heavens. 



PHENOMENA OP THE PLANETS FOR THE 
YEARS 1840 AND 1841. 

I. POSITIONS, STC, or THB PLANSTS FOB 1840. 

1. T%e Planet Mercury. 

This planet can be distinctly seen by the naked eye only 
about the time of its greatest elongation ; and to those who 
reside in high northern latitudes it wiU acarcely be yisible 
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eren at rach periods, if it be nekr tbe utmost point of its 
aouihtm declination. 

The following aie the periods of its greatest elongation ibr 
1840 : On the 8th of January it is at its toeatem elongation, 
when it is 23*^ 19^ west of the sun, and will be seen in tbe 
morning near the southeastern part of the horizon ; but as it 
is then 21° 45^ in southern declination, and this declinatimi 
every day on the increase, its position at that time will not be 
favourable for observation. Its next greatest elongation is on 
the 20th of March, when it will be 18 i degrees eatt of the 
sun, and be seen in the evening soon after sunset. This will 
form one of the most l^voorable o]^rtunities of perceiving 
this planet by the naked eye, or by means of a small (^>era- 
glass. Its declination being above nine degrees north, and 
on the increase, it will be distinctly seen for about ten days, 
namely, from the 16th to the 26th of March, a little to the 
north of the western point of the horizcto, not far from the 
point at which the sun sets at that period. On the 5th of 
May it will again readi its greatest western elongation, when 
it will be seen in the morning before sunrise. Its declination 
is then 4^ degrees north, and western elongation from the sun 
26° 18'. At this period, about four o'clock in the morning, 
it may be seen for more than three weeks, namely, from about 
the 25th of April to the 20th of May. Its direction will be 
nearly due east. This would form the most favourable op^ 
portunity of viewing this planet, were it not that the strong 
twilight at this season has a tendency to overpower its light. 

In the month of July, if the long twilight do not prevent, 
there will be another favourable opportunity of inspecting this 
planet. During the whole of this month. Mercury will be at 
a consi(^erable distance from the sun ; but the best time for 
observation will be from the middle till the end of the month, 
as the twilight will then be less intense. It arrives at the 
point of its greatest ecLstem elongation on the 18th, when it 
18 nearly 27° from thd sun, and will be seen in the evening a 
little to the north of the western point of the compass, about 
forty minutes after sunset, or nearly nine o'clock P.M. Its 
next greatest voestem elongation will be on the 1st of Septem- 
ber, when it is 18° 5' west of the son. At this period it may 
be seen in the morning before five o'clock, in a direction 
nearly east by north, from the 27th of August to the 5th of 
September. On the 12th of November it is at its next east- 
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€rn eloDgttion, when it will be seen after supset near the 
southwestern point of the horizon ; but as its southern decli- 
nation is at this time about 25 defgrees, it will descend below 
the horizon nearly at the same time with the sun. The next 
elongation is. on the Slst of December, when it is 31° 6<K 
v)est of the sun, and will be seen in the morning between 
seven and eisht, near the southeast quarter of the Prison. 
. . • The periods most favourable for detecting this planet in the 
evenimgs are, March 90th and July 18th ; and in the fnom- 
inga, May 5th and September Ist. During the interval of a 
week or ten days, both before and after the time of its greatest 
elongation, and sometimes for three or foxir weeks in succes* 
sioB when in high north declination, this planet may generially 
be seen in a clear sky when in such favourable positions as 
those now stated. In those regions of the globe which lie 
south of the equator, the planet will be in the most favourable 
positien for observaticm when in south declinatioui 

2. The Planet Venus. 

This planet, like Mercury^ ie seen alternately, in the even^ 
ing towards the western quarter of the heavens, and in the 
morning towards the eastern quarter. In its lustre it exceeds 
•11 the other stars and planets, and its brilliancy is such that 
it can scarcely be mistaken by any observer when its position 
in the heavens is pointed out. 

Venus will be seen only in the morning from the beginning 
of the year till the end of July. Daring the months of Janu- 
ary, February, and Mareh» it will be seen before sunrise^ 
eluefly in the southeastern quarter of the heavens. Through' 
out April, May, June, and Julv, it will be seen in the eastern; 
and northeastern parts of the heavens. During the whole of 
this period' it wiU appear, when viewed with a telescope^ 
either as a half moon or with a gibbous phase. Its superior 
tioniiuu^a with the sun happens on the morning of th^ 25th 
of Julyi after whicV it becomes Vk evening star ; but it will 
not be much noticed by common observers till about the !>»> 
ginning w middle of September, on account of its proximity 
to the son. From this p^nod it will contmue to be seen in 
the evening chiefly in tbs southwestern part of the sky, at a 
low elevation, till the end of the year. On the whole^ this 
planet will nbt be very cdnspicuous dunog 1840, either to the 
ey« of a commoa observer or for telieacopic observation. 
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Fiom die begfommg of September to (km «nd of Ueetakm H 
will exhibit a giblwue phkio, Idoe tine aoon about thra* «« 
four days before the full. 

Venus will be in conjunction with Saturn on the 89d tt 
January, at 1^ 8' P.M., when it will be 67' WMth of Sat«ii« 
It will be in conjunction. with Man on the 16tfa of Jiumb, at 
sixteen minutes put three in the morning, when liara will 
be 46^ north of Venus ; and it wiUt be in eonpmction with 
Jupiter on the 23d of October, at 81" 34' P.M., wlwn it wiU b« 
1^ 6' aoiMh of that planet. 

3. The Plana Mars, 

This planet will not be y&y con^icuoiis during this y«iiv 
on account of its great distance from the earthi and. its piOB* 
imity to that part of the heavens in which the sun appears. Il 
is -in conjunction with the sun on the 4th of May, after whidi 
it will be a considerable time befwe it become conspioMtts to 
the unassisted eye. Throughout the months of August and 
September, and the latter part of July, it will be seen early ia 
the morning, before sunrise, near the northeastern quartet of 
the heavens. From September till the end of the year, >t w^ 
appear eomewhat more conspicuous, but not ezoeeding m, 
apparent size a star of the third magnitude. On tiie 1st af 
October it comics to the meridian at six minutes past nine in 
the morning, at an altitude of 52|° above the southern bornOM. 
On the Ist of November it passes the meridian at terteen 
minutes past eight in the morning, at an altitude of about 46^ ; 
and on the 1st of December it transits the meiidtian at nine* 
teen minutes past seven in the mocning, at an akitode of 
39| °, At this time ( 1 st of December) it rises nearly duo east 
about one in the morning, and will be pretty distingoishibl^ 
on account of its ruddy aspect, about an hour before 



4. TU Planets Vesta, Juno, Ceres, md PalUs. 

These planets are not perceptible to the naked eye. Hio 
best time for observing them with telescopes is lama tbof 
are at or neu the period of o^ifioeition to the sun, whtm thtv 
are nearest the earth. Even then it will be semetimes dil* 
ficult to detect them without tlie assistajKe of transit or oqoo* 
toM instruments. 

Vesta will be in opposition on the 18th of May« wInd k 
vnH'psss the meridian atnudnight, it aa etnratioii aboio li» 



THB PLANET JUPITER. 899^ 

llwiiOB el 970344'. Its right taceasioQ ia then 16^ Sr 55i", 
Md ito dMUimtion IQ^ tbh' soath. This planet will be in 
Qonjvifitkm with the star f Libne on the 1st of March, at 
txventjr-eeveB Qiinutes past five in the momiDg, the star being 
hSf n^rth of Veeta ; it will likewise be in conjunction with 
the sante star on the l^th of May, at noon, when the star will 
be W eooth ef the planet. On the 19th of July, at six in thai 
noming^ it will: he m conjunction with y^ Libre, when the star 
wiU be only one minute south of the planet, to, that they will 
both appear in the same field of the telescopa On the 96th of 
A^eguek, at nineteen minntea past eight A.M., it will be in con* 
jnnetion with v Scorpio, when the star will be only IV south 
of Vesta. On September 3d, at eight in (he evening, it will 
be in cetuunction with ^ Ophiuchi, the star 1 1' north of the 
planet. On the 8d of October, at half past one in the morning, 
il is iseonjwietioB with Sa nm, being 1 ^^ 2' south of that planet ; 
end on the 6th ef December, at ten minutes past one in the, 
■wcnng, it is in conjnuetion with Venus, Vesta being only 
11' north of Venn*. 

PtdUu will be in epposition to the sun on the 5th of July, 
et thirty^ mmutea past ninff in the evening. Right ascension, 
199 44' 6S'^ north decimation, 23^ W ar'. It will pass 
the meridian about midnij^fat, at an altitude of about 60° IH'. 
• Cena will be in opposition July 17th, at six in the morning. 
Bifi^t aaeensieai, Ift^ 64' ; south declination, 30° 8'. It will 
peas the meridian at an eleration somewhat less than 8°. 
Juno will not be in oppoattion to the sun during I84O4 
That the best timo ior observing these bodies is at the 
penod of their oppoaition, will appear from the following con* 
eidention : that they are between two and three times nearer 
the earth at the time of opp08iti(m than when neajr the period 
of their oonjimietion with the sun ; for example, Vesta is 286 
millions of miles distant firom the sun, and, consequently, only 
186 miKione distant from the earth at the time of opposition ; 
bet at the conjunction it is the whole diameter of the earth's 
oihit s:: 166 milliens of miles farther distant, that is, 320 mill- 
iofie of milea, which is a distance about two and a half timee 
greater than when it is in opposition. 

5. The Planet Jupiter. 

Daring the months of January. February, March, and April, 
^ plaaet will be seen chie6y in the morning. About the 
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beginning of Febmatj it will lise in a direction sontliMst hf 
•ast, about half past one in the moining, and will come to thio 
mendian at a quarter past six in the morning, at an elefatioii 
of aboat 22^ above the southern horizon. On the Ist of 
March it will rise about eight minutes befoie midnight, and 
pass the meridian about half pest four in the morning. On 
the 1st of April it will rise at for^-three minutM past nine in 
the evening, and pass the meridian at a quarter past two in 
the morning. It will be in opposition to the san, and, con- 
sequentlj, nearest the earth, on the '4th of May, when it will 
rise between seven and eight in the evening. From this 
|»eriod till the middle of November, when it is neariy in con- 
junction with the sun,' it will be'visible as an ewenimg star, 
when it will be seen at different periods, chiefly in the south- 
eastern, the southern, and the southwestern parts of the 
heavens, at a comparatively low altitude ; but it will not be 
much noticed by the naked eye after the end of September, on 
account of its southern declination, which, for a conaidMiiUe 
time, will be gradually increasing. Townda the end of De^ 
oember it will again be seen in the morning near the aoutb- 
•astem quarter of Uie horizon. The best time for teleacopio 
observations on this planet will be from the beginning of 
April till Uie beginiKing of S^tember. 

Jupiter will be in conjunction vnth the star o^ Libm on the 
15th of May, at forty-three minutes past three in the motningy 
when the star vnll appear one degrae aouth of Jupiter ; and 
on the 37th of August, at a quarter past twd in the morning', 
it win be in conjunction with the same star, when it will be 
34' below Jupiter. On the 21st of November, at 4^ 84' P.M., 
it is in conjunction with thr sun. On March 6th, at three in 
the morning, all the satellites of Jupiter will be on the east of 
the planet, when viewed with a telescope having an ereet eye- 
piece, and in the order of their diettaieet from Jupiter. The 
same phenomenon will haj^n on the 8di of June, at thirty 
minutes past eleven in the evening ; on the 1st of August, aft 
half past eight in the evening ; on the 27th of August, at the 
same hour, but on^ the toeet of Jupiter ; on the 20th of Sep- 
tember, at seveuxP.M., on the eaet of Jupiter ; and on the 16th 
of October, at six P.M., on the wett of Jupiter. 

This planet can scarcely be mistaken, even by a common 
observer, when the quarter of the heavens in which it is visi- 
ble is known, as it is next to Venus in apparent magmtode ami 
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•fAendonr. It wiS appear most briUiant aboot the end of 
April and the bciginntng of May. 

6. The Planet Saturru 

Tkia planet waa in conjunction with the sun on the 6th of 
December, 1839 ; and therefore it will not be before the 
month of February this year that it will be in a favourable po- 
eition for telescopic observation. During the months of Feb« 
ruary, March, and April, it will be seen only in the morning 
before sunrise, in the southeastern quarter of the heavens, at 
a comparatively low altitude. On the 1st of Febroary it rises 
at half past four in the moming, and conies to , the meridian 
aboot half past eight, at an elevation of about 16|^. On the 
let of Mareh it nsea at forty minutes past two in the mom* 
ing; on the ]st of April at forty-two minutes past twelve, 
midnight ; and on the 1st of May, it rises at forty minutet 
past ten in the evening. It is in opposition to the sun on the 
8th of June ; after which it will be seen in the evening. Do* 
ring the greater part of the month of May, it will likewise be 
seen between ten in the evening and midnight, but at a low al« 
titodeL It will continue to be visible till the month of Decern* 
ber» but it will be difficult to distin^ish it after the month of 
October, on account of its low altitude and its proximity to 
the son. It arrives at the point of its conjunction with the 
•nn on the 15th of December. The most favourable times 
and positions for taking telescopic views of this planet will be 
daring the months of May, June, July« August, and Septem* 
ber, especially when it is on or near the meridian. During 
the latter part of Augost and the months of October and No* 
vember, about an hoar after sunset, it will be seen towards 
the southwestern quarter of the heavens, at a comparatively 
■mall elevation above the horison. 

Thm planet is not distinguished for its brilliancy to the 
Baked eye ; bnt^ it exhibits a most striking and beautiful ap- 
liearance through a telescope ; more so than any other frianet 
of our system. It appears of a dull leaden colour when view- 
ed by the naked eye, and is not easily distinguished from a 
fixod star except by the steadiness of its light, never present- 
ing % twmkUng appearance as the stsrs do ; and fjrom which 
eircumatanoe it may be distinguished from neighbouring stai*. 
it will be in ccnjunction with the star Rho Ophiuchi on the 
Ml «f June, at ff 1 minutes past 8 P.M.^ when the star will be 

Ll2 
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•boal hilf a^egiee DOrtk of tlie pbnet. It will likewiM ba 
in eonjanction with the nine star on the 87th of October, «t 
9^ 36' P.M., when the star will be fifty-four minates of a de- 
gree north of tho planet. During this year the rings of Sat- 
urn wiU appear to the greatest advantage, the opening of these 
rings heiott then at their utmost extent. In the be^nning of 
October, the proportion of the longer axis to the transTcrae 
axis of the rings is nearly as 35 to 16. 

7. The Planet Uramu, 

This planet is for l)ie most part invisible to the naked eye. 
The best tilne for detecting it by means of a telescope is when 
it is at or near the period of its opposition to the sun, which 
Imppens this year on the morning of the 1 1th September. At 
that time it passes the meridian about midnight, at an eleva- 
tion of about 82p above the horizon. On the 1st of Au- 
gust it passes the meridian at forty minutes past two in the 
moming ; on the 1st of October, at thirty-two minutes past 
ten in the evening ; on the 1st of November, at twenty-sevea 
minutes past eight ; and on the 1st of December, at twenty- 
eight minutes past six, in the evenmg. Its right ascension, or 
distance from the first point of Aries at its opposition, Septem- 
ber 11, is SS*" 18' ; and iu south declination, b"" 30' 26". It 
rises daring the year at points a little to the southward of the 
eastern pomt of the compass. It is in conjunction with the 
moon on the 9th of Janusay, at 2*^ 17' P.M., when it is 1^ 
87' south of the moon. It is in conjunction with Mara on the 
16th of February, at 11^ 83' P.M., when Uranus is only nine 
minutes of a degree to the north of Mars ; so that the two 
planets would be seen at the same time in the field of te tel- 
escope, were not both these bodies rather too near the sun at 
that time for distinct observation. It is in conjunction with 
the sun on the 6th of March, and with the moon on the 31st, 
when it is 2^ 1' south of the moon. It is in conjunction with 
Venus on the 6th of April, at seven in the morning, when it is 
40' norUi of Venus. On the 26th of May, at forty-five min- 
utes past nine in the evening, it is in conjunction with the 
moon, when it is 2® 89' south of that luminary. On the 16th 
ef August, at 8k 16' P.M., it is again in conjonetion vrith the 
moon, when it is 8° 9' south of that luminaiT. On the lltk 
of September, at ^ 4St P.M., and on the 9Ui of October, at 
four in the morninff, it is in conjunction with the mooOf and 
in both cases it is then about 3^ south of the moon. 
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N.B. In the pieeedtng Btatemente, the obaerrer ii tnppOMd 
to be in 53^ new latitude. In places a few degrees to the 
north or sonth of this latitude, a certain allowance most be 
made for the times of rising and the altitude which are here 
specified. To those who reside in lower latitudes than 53^, 
the altitudes of the different bodies will be kighert and to 
those in higher latitudes the altitudes will be lowr than those 
which are Mre specified. For example: when it is stated that 
Saturn comes to the meridian at an altitude of 16^°, dus 
planet wiU pass the meridian of a place in 42^ N. latitude at 
an altitude of 26^^, and the meridian of a place in 62® N. lat- 
itude at an altitude of only 61^. There being 10^ of differ* 
ence in the latitude of the supposed places, the altitude of the 
heavenly body will be 10^ higher in the one case, and 10^ 
lower in the other. 



n. POMVioMB or mi planits foe 1841. 

1. Mercury, 

Hiis planet is at its superior conjunction with the sun on 
the 5th of February, and at its greatest elonsation on the 4th 
of March, when it is 18^ 8' eii$t of that luminary ; it will 
tberefore appear as an evening star, in a direction nearly due 
west, a little aboye the horizon, after sunset, between six and 
seven in the erening. It arrires at its inferior conjunction 
with the sun on the Siith of March. Its next greatest toeetem 
elongation happens on the 17th of April, when it is 27^ 21' 
west of that luminary. The planet will be seen about ten or 
twelve days before and after this time in an easterly direction, 
between three and four in the morning. Its next superior 
conjunction is on the 2dth of May ; and its next greatest 
sasteni elongation on the 80th of June, when it is %S^ 49' 
east of tile sun, and, consequently, will be visible in the even- 
ing, in a northwesteriy direction, after snnset. This would 
form one of the most favourable opportunities of seeing this 
planet, as it is then in a high north declination, were it not 
that the strong twilight at this season prsvents small objects 
in the heavens firom being easily distinguished. Its next 
greatest elongation is on August 15th, when it is 18^ 3T 
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WMt of the •no, when it will be seen in a noitheatteily direc- 
tion, eboBt faoBT in the morning. It it again at ha greateat 
eaetem ehmgation on the 85tfa of October, when it is Deeri^f 
94^ east of ue aim. It will be near the aouthweatem part of 
Um sky- about sottaet; bnt ita graat aonthem declination at 
diat period witt proTent it from beinff eaaily distinguishable. 
On the dd of December it will reach ue point of its greatest 
weatem ehmgatiQn, when it ia 90}^ west of the eon ; when it 
mi^ be eeen for a week before and after this time, about seven 
in liie motninff, in a direction a little to the north of the south- 
east point of Uie eompaaa, at a low altitude. 

%, Vemu. 

Venna will tlus yesar exhifaft a more ikeqnent and bnlliant 
aj^peaiance to co — mo n obeenrers than in IMO. It will be an 
eveninff atar, first in the southwestern, next in the western^ 
and atlerward in the northwestern quarter of the heayena, 
during the months of January, February, March, April, and 
the beginning of May. Duit^ng the greater part of January it 
will appear nearly in a soathwesterly direetion, and W.S.W. 
Throughout February it will appear nearly west, and west by 
north. Tlnx>u^hout March, April, and the beginning of May, 
it will be ieen m a northwesterly direetion, vn^ be Tisible m 
a pretty hig^ elevation above the westeni horizon, and will 
continue for the moat part nearly three hours above the hori* 
ion after sunset. Its ^ateat brilliancy is about the 8th of 
April, when it appeara in a crescent form. When viewed by 
the telescope in January it will present a giUmit phase, liko 
the moon four or five days before or after the foU. In Feb* 
nary and Murch it will be in die form of a half moon } m 
April sad the beginning of May it will assume the figuve ef a 
creacent ; this crescent will sppear more and more slender, 
but more expansive, tiU within a few days of its tnfoiior cooh 
junction with the sun, which takee pfau:e on the I9th of May, 
about one in the morning. After this period thie planet wffl 
be seen by the naked eye only in the morning before Bunrise» 
in an easterly and a northeasteriy direction, tul the end of the 
year; but with an equatorial t^escope it may be distinctly 
eeen every dear day, even at noon, during its ^vbole eonne 
irom oos conjunction to another, with the exception of ea^ 
two or threjB weeks in the course joi nineteen monlha. Ito 
gieatMt brilliancy, after paeaing ita inferior conjunetian, it 
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about the 30th of Jane ; previout to which it will appear at 
a cimeeiit, and will afterward gradually aasumO a half lAooii 
and a gibboua phase. 

Venue, in ite course throughout the year, will pass very 
near some of the other planets and some of the fixed stars. 
The following table exhibits the times and circumstances of 
those conjunctions in which Venus makes ^e nearest approach 
to some of these bodies : 



1. ian. 
fL -^ 

3. Feb. 

4. Mar. 

5. April 

6. - 

7. July 

8. — 

9. — 
10. — 

u. - 

12. Aug. 
W. — 

14. ^ 

15. — 

16. Sept. 

n. - 

18. — 

19. Oct. 

20. — 

21. — 



12 
25 
18 
22 

7 
23 
12 
12 
13 
24 
31 

4 

6 
12 
19 
10 
12 
28 

3 
10 
13 
26 



efCo^JiMoHoB. 
k m. 



Slaria 
CoQJnBCtkni. 






11 
1 

7 




3 

1 

3 

11 



11 A.M. 
25 A.M. 
46 A.M. 

11 A.M. 
6 56 A.M. 

6 31 P.M. 

7 43 A.M. 
52 P.M. 

4 A.M. 

40 A.M. 

15 A.M. 
9 25 A.M. 
1 26 P.M. 

58 A.M. 

12 P.M. 
45 A.M. 
50<A»M* 

13 A.M. 
35A.M, 

2 A.M. 
56 P.M. 
42 P.M. 



3 

7 
2 
7 

7 
9 
9 
9 



ffAquarii . . . , 


* 0«»16'N. 


tJranus 


CJra.0 4N, 


t Piscium . . . ' 


. ♦ 3N. 


• Arietis 


♦ 8N. 


e Pleiadum . . . 


« 51 8. 


The Moon . . . . 


Ven.0 59 N. 


ii Tauri 


♦ 11 S. 


teTauri .... 


♦ 20 S. 


fi Tauri 


• 6N. 


m Tauri 


• 46 8. 


{ Tauri .... 


* 57N. 


X^ Orionis . . . 


♦ 14 8. 


yft Orionis . . . 
y Gteminoram . 


* 30 8. 


* 35 8. 


{Greminorum . 
4 Cancri .... 


• 48. 


♦ 038N. 


The Moon. . . 


. Ven.0 21 N^ 


« Leonis .... 


* 5 8, 


p Leonis .... 


• 043&. 


X Leonis .... 


♦ 15N. 


V Leonis .... 


♦ 29N. 


9 Virginia . . . 


« 14 8. 



In the above table, the first column states the time of i 
junction of the star or planet with Venus ; the second column 
contains the name of the star or planet ; and the third, the 
distance, and position of the star or planet fiK>m Venus. N. 
denotes that the star is north of Venns, and 8. that it ia 
sooth. A.M. denotes before twelve at noon ; and P.M. af« 
temoon. In those conjunctions marked Nos. 1, 2, 8, 4, 8, 9, 
\%f 16, 17, 18, 20, 32, the stor and the planet will be seen in 
the same field of view of the telescope ; and although the ob<* 
servstion should require to be made in the daytime, the alar 
may probably be distingaished if the teleacope have a gieal 
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■MflMifjinii power. TIm eoDJnnction of Vernis with UrtmtBf 
•B the S6tb of January, at twonty-fivo miirateo paat one is 
the morning, will afford an opportunity to amatoor aibaervers 
of ebaanritig this latter planet, which is invisiUe to tbo naked 
•ye. Althoagh both these bodiee will be set to the inhabi- 
taRts of Britain before the conjunction take place, yet thej 
wiH be both seen in the same field of the telescope, between 
six and eight o'clock on the preceding erening, and they witt 
not be far distant on the evening immediately succeeding the 
conjmiction. At New- York, Philadelphia, Boston, and other 
parts of the United States, these planets will be seen about 
an hour or an boar and a half before the time of conjunction, 
Uranus appearing very near to Venus, and uppermost^ when 
viewed vnth a telescope having an erect eyepiece. 

N.B. All the above, and the precediift and following state- 
ments, are calculated for Uie meridian oi Grreenwich, and aie 
kMpnuiadp not in attronornktU^ but in cnil time. 

3. Mars. 

Baring this yeat this planet wiH make & conspicnona ap- 
peaianee, and be seen in its brightest kstie ; but its decline- 
Uen hmagMouth thioughoot the year, it will not rise to so high 
en altitude, nor remain so long above the horizon, ae in eome 
lermer years. Daring the months of January, Febraaiy, and 
Mar^ it will be seen only or chiefly in the racHming, in • 
sou^easterly direction. In the beginning of January it will 
appear nearly in a direction east by south soon after the time 
of its rising. On February the 1st it comes to the meridiaa 
about fivo m the morning, at an altitude of about 29^ ; vbA 
on March the 1st, at thirty-seven minutes pest three in the 
Moinmg, at'an altitude of 37<>. About the middle of Maich 
il will rise about half past nine in the evening, and may be 
asen about an hour or two afterward near the southwest quar- 
ter of the heavens. From this period it will be seen in the 
evening till the end of the year ; bat aa its distance fvom the 
earth will rapidly increase after the months of August and 
September, and aeit is then in a high degree of aeuth decline* 
tien, it will not be much notieed by common observers duruw 
Oetober, November, and December. On the 18th of Api!^ 
about two ill the morning, it arrives at the point of ita offmi 
tim to the sun, when il is nearest the eeith, vriwA it appeen 
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with % full, mljghteped hemisphere, and when it afifoidt the 
4>a8t eiq)ortiuiitie» for tol«tc<^ic observation. It wiU be mott 
conspicuous this year, in the eveninff, during March, Aprd, 
, May, June, July, and August, and wiU be distinguished from 
surrounding stan by its ruddy appearance. During the tnonths 
of July, August, vod September, it will be seen chiefly near 
the southwestern portion of the sky. On the 11th of Maieh 
it is tUaianary.; that is, appears wiUioot any apparent motion ; 
after which, its motion iBretrogradet or contrary to the oidar 
of the signs of the Zodiac, and continues till the 29th of May, 
when it is again stationary ; after which its motion is direett 
«r according to the order of the sigae. 

The planet Mars will be in ccmjunctioii with B Vinrinls on 
tliB Ist of January, at thirty-two nunutes past four P.M., whm 
the star will be 17' south of the planet. It will be in con- 
junction with K Virginia on ^e 4th of April, at oigbt in the 
inoming, when the star will be 49' north of Man. It wiU be 
in conjunction with c^ libra on the 10th of August, at mna- 
teen mmutes peat two P.M., the star 1® 58' north. On the 
16th of September^ at fifty-three mmutes past three in Uie 
morning, the star g Ophiuchi will be m cmijonction at the 
distance of only 1' to the south ; so that the two bodies wiU 
aeem almost to touch each other. On the S7th of September, 
•bout six sTclock in the avening, this planet will be in «o»- 
iuDCtion with Jupiter, when Mars will i^ipear 8^ 4' to the 
south of Jnpiter. Oto the 4& of October, at thirty-€v« nio- 
utes paat ten P.M., it will be in conjunction with d Ophiuchi, 
when the star will appear only 6' south of the planet. On 
Decembar 18th it will be eanjunctioB with i Ci^ooRii, at 
^ iV P.M., when the star wfll be waiy aigitt minutes of a 
degree south of Mass. 

4. Vesta, Jutw, Ctrts, and PaUas. 

These planets wilt all be hi of^KMition to the son this yen; 
VewU wUl be in opposition on the 33d of October, at twentyw 
one nrimites past three in the momiDg., It will trabsit the 
meridiaH about midnight, at an altitude of 88° 2CK. Right 
aecenskm 3k r sr, north declination 30' 33". On the 30th 
of April, at 1* 25' P.M., k is in conjunction with the map 
Piscium, the sUr 1* 34' north of the planet. On the 3Sd of 
April, at 10^ Sff A.M., it is in conjunction with r Piscium, ^ 
4w star 1^ 11' aoath of Veata. On the 34tfa of Augnst,^a4 
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Ih 44' A.M., th0 star V Oeti will be in coojtmctioiii the star 
14' north of Vesta; both these bodies will therefore be seen in 
the same field of a telescope. 

Jnno will be in opposition on the 19th of March, at 2^ 46' 
P.M., and will come to the meridian about midnight^ at an al- 
titude of about 41'' 3'. Right ascension 11>' 69' 65'^ north 
declination 3° 8' 16". Juno will be in conjunction with n 
Virginis on the 4th of March, at Z^ 24' P.M., the star 88' 
south of Juno. Oto the 26th of April, at noon, it will be in 
conjunction with v Virginia, when the star will be onlj 7' 
north of the i^et This conjunction will afford a faTounUe 
opportunity fox detecting Jnno. On the 24th of Maj, at 7^ 
12' A.M., it will again be in conjunction with v Virgims, when 
the star will be 36' south of the phmet. On the 22d of June, 
at 8^ 86' A.Mi, it will be in conjunction with ir Virginis, the 
star 46' nordi of the planet. ^ 

Pttllai is in opposition to the sun on the 4th of September, 
at 6^ 34' P.M., when it will come to the meridian at an alti- 
tude of 40^ 41i'. Right ascension 22^ 37', nwth declinatioii 
4|o 4^/ tfifyf pa^as will be in conjunction with the star 9 
Aquarii on the 20th of September, about one in the mormng, 
when the star will be 22' south of Pallas. 

Gem is in opposition on October Idth, at twenty-two min- 
utes past eleven A.M., and comes to the meridian at that time 
at an elevation above the southern horizon o{ 32° 46i'. Right 
ascension l^ 36' 20", north declination 6<' 14' 30". 

6. Jupiter. 

This planet passed its conjunction with the sun on the 21st 
of November, 1840, and will appear as a morning stiff during 
the months of January, February, March, and April. On the 
1st of January it wiU rise near the south, at thirty-four min- 
utes past five in the morning, and will pass the meridian at 
fottj minutes past nine, at an altitude of nearly 17°. On the 
1st of February it will rise in the same quarter, at fifty-six 
minutes past three, and come to the meridian about eight 
On the 1st of March it will rise at twenty-two minutea past 
two in tiie morning, and pass the meridian at twenty-ei|^ 
minutea past six. On the 1st of Apn^ i^ 'i"^ <^ twenty- 
eight minutes past twelve, midnight ; and on the 1st of May 
at thirty-two minutes paat ten in the evening ; afler which it 
will continue to be seen in the evening till about the middle 
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of November. Ic will be in conjunetion with the sun on the 
morning of the 28d of December, after which it will be a 
morning star. The declination of Jupiter on January Ist is 
31° 3i' south) and on the Ist of December, 23"^ 18i' south. 
On accoupt, Uierefore, of its great southein declination, its 
altitude will be low, and its duration above the horizon com* 
paratively short. Its altitude, when passing the meridian 
about the beginning of December, is only 14° 46^ Its oppo- 
sition to the sun happens on the 5th of June, at 10^ 16' P.M« 
It will appear chiefly ih a southerly and southwesterly direc- 
tion in the evenings of July, August, and September. The 
best time for telescopic observations on this planet in the even- 
ing will be from April till the end of August. 

On the 20th of April, at a quarter past three in the morn- 
ing, all the satellites of Jupiter will appear on the west side of 
the planet, when viewed with a telescope bavins an erect eye- 
piece, and in the order of their distaneee from Jupiter, The 
same phenomenon will happen on the 8th of June, at thirty 
minutes past eleven in the eveniitf . On the 5th and I8th of 
July (on the east of Jupiter), at forty-five minutespast nine 
in> the evening ; on the 27th of September, at 7*^ 30' F.M. ; and 
on thct 17th of November, at Bf^ P.M. 

6. Soturn, 

This planet will be seen onl^ in the morning froqi the b^ 
ffbnmg of January till the begmning of May. On the 1st of 
February it will rise at 5^ 8' A.M.> in a direction nearly south- 
east, and will come to the meridian at 9^ 8' A.M., at an alti- 
tude of 15^ 35' ; on the 1st of March it rises at twenty-eight 
minutes past three in the morning ; on the Ist of April at 
thirty-one minutes past one ; and on the 1st of May at thhrty- 
two minutes past eleven in the evening. From January tiU 
May the planet will be seen chiefly in a southeasterly direction 
in the morning, at a small elevation above the horizon. From 
July till Octraer it will be seen in the evening, chiefly in a 
southerly and south-by-west direction. It is in opposition to 
the sun on the 21st of June, when it rises about euht in the 
evening, and passes the mendian about midnight it will be 
in conjunction with the sun on the 27th of December. Its 
right ascension on the 1st of January is l7^ 43', and its south 
declination 22° 21'. On the Slst of December its liffht as- 
cension is 18*> 26', and south dectioation 22° 40'. On ac- 

Mm 
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eoont of Its gmt wotlieni dedintMm wad ita nooity to tfas 
•mi, it wiUiiot be moch noticed dnring the Utter put of Oc- 
tober and the months of NoYember and December. 

During this year the ring of Satom will be in a Toy i^ 
voonMe position for telescopic observation, the elliptical %• 
on of the ring appearing noriy at ita utmost width, so that 
it will appear very nearly to encompass the planet. The beet 
periods for telescopic obsenrations in the oYening will be fipom 
the month of May till the end of Septembor. 

7. Uramu, 

Uranus will be in opposition to the sun on the 15th of Sep> 
tember, at 10^ IT A.M., when it will pass the meridian aboot 
midoi^t, at an altitude of 34° 15'. Right ascension at this pe- 
riod, 23k 33^' ; south declinatiun, 3° 45'. It is in conjonction 
with Venus on the 35th of January, at twenty-fiTe minutes past 
one in the morning, and is distant from Venus only four rain* 
ntes of a degree. It is in conjunction with Vesta on the 9th 
of April, at nine in the evening, being 3° 54' to the north of 
Vesta. On the Ist of September it passes the meridian al 
fifty-on^ minutes past twelve, midnight ; on the 1st of Octo- 
ber, at forty-nine minutes past ten in the evening ; on the IsC 
of November, at forty- three minotea past eight ; on the 1st of 
December, at forty-four minutes past six ; and on the lat of 
January, 1842, at forty-four minates past four in the after- 
noon. The most eligible periods for aetecting this planet by 
^eans of the telescope are the months of August, September, 
October, and November. 



N.B. The preceding descriptiona of planetary phi 
■re chiefly intended to inform common observers as to tho 
seasons of the year when the different planeta may be aeen, 
and the quarters of the heavens to which they era to dinct 
their attention in order to distingnish them. It may be prop- 
er to observe, that the planets in general cannot be distingviab- 
ed by the naked eye for about a month before and alter their 
eonjunctions with the sun, except Fatiit, which laay ir»> 
quently be seen within a week before and after its tiferimr 
conjunction ; but this planet will sometimes be invisible to 
the naked eye for a month or two before and after its wmp enar 
eooiunetion with the sun. 

For a particular description of the motions, distancea, maf> 
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■itadei, and other phenomena in relation to the primaiy plan- 
ets and their tatellites, the reader is reipectfally referred to 
the Tolanie entitled ** Cblistial Scknbbt ; or, the Wonders 
of the Planetary System displayed," where all the most in- 
teiestinff facts connected with the solar system, and the sce- 
BOiy it disi^ys, are particularly detailed. 



ECLIPSES AND OCCULTATIONS. 

BCLIPSBS IN 1840. 

There will be four eclipses this year, two 'of the sun iml 
two of the moon ; but none of them wiU be visible within the 
limits of the British, isles, nor in the United States of Ameri- 
ca, except a partial eclipse of the moon, August 18th, at 
7^ 23' A.M., Greenwich time. This eclipse will be Tisible 
at Philadelphia^ New-Tork, Boston, and most parts of North 
America, bat not in Britain. On Mareh 4th there will be an 
cmw/tfr eclipse of the son, the middle of which will happen 
at 7k 23^ A.M. ; and on August 27th there will be a total 
eclipse of the sun ; middle of the eclipse about 7^ A.M.r 
These two interesting eclipses will be visible chiefly in the 
eastern parts of the clobe, in the eastern parts of Africa, 
the East Indies, the Indian Ocean, Australia, Ae. At the 
Caipe of Ghwd Hope there will be a fertuU eelipee of the warn 
on Angnst 27th ; but both eclipses will be mvisible both is 

BOUPSIS IN 1841. 

This year there will be six eclipses, four of the siiii and 
tw6 of the iMOft, at the following times : Of the tun, Janoaiy 
ltd, et 6k 29^, a partial eelipee, visible only in a small portion 
of the Sontheni Ocean: of the mocn, Februaiy 6th, at 2^ 6^ 
A.M., visible in Great Britain ; of the sun, a partial eclipse, 
February 21st, at 11^4' A.M.,*visible chiefly in the North 
Allantie Ocean, Iceland, and East Greenland ; of the turn, m 
partial ecUpse, July 18th, at 2k 24' P.M., visible in Baffin's 
Bey, leetand, Norway, Sweden, Russia in Europe, Pruaaaa, 
Ocontany, Scotland, 6Le,j but invisible at Greenwich ; of the 
flMON, a I0te< adipae, Aogost 2d, at 10k r A.M. ; ofthaw^ 
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a partial adi^ Angmt lOtfa, at 9^ 19^ P.M., visible d 
in the South Pacific Ocean. The tunes here specified de- 
note the middU of the ectipse. 

All the above eclipaes aie invisible at Greenwich, and in 
■MMt pans of Britain, except the total eclipse of the moon on 
Fefanuunf 6th and 6th, of which the following is a more par- 
ticular ttBtail in mean time at Greenwich : 

h ■. 

FintooniaBtwiaiMmmitna of thseaiUi^ shadow, Feb-) ,, ^^ .^ 

raaryStli J " *» '-^ 

Fbit eootaflCwitli dark sbsdow, February <kli 90 ajl 

FiretloialiauBenioa in dark shadow, ditto 1 17 aji. 

Ifiddla or Um eclipse, ditto f 0# A.II. 

Lasc total tmnwraioii in dark afaadow, dido t 90l a.k^ 

Last ooDiset Willi dark shadow, ditto S 9S{ a.k. 

last eontact with peoambra, ditto 4 40 a'ib. 

Digits eelipsed,SO|. 

A large ^plar eclipse will be visible on Jolj 8, 184S ; and 
no eclipse of the sim will be visible in Britain tiU that time. 
That eclipse will be total in tiie southern parte of Fnmce, and 
lame even in and near London. At Greenwich, it will begin 
at 4^ Sai' A.M., and end at 6i> 49^. Digits edmsed, 9<> 4Si'. 
Of course this eclipse will not be visible in the United States, 
nor throufl^out any part of America, as the sun will not at 
that time be risen to those places. 

0CCUI.TATI0NS OF VENUS BT TBB MOON IN 1841. 

On the 96th of March, 1841, the planet Venus will sofisr 
an occultation by the moon. It will begm to be immersed be- 
hind the moon at forty minutes past two o'clock in the after- 
noon, of Greenwich mean time, and will emerge firom behind 
the opposite limb of the moon at twenty-three minutes past S 
P.M. Another occultation of Venus wiU happen on the ISth 
Hi September, 1841 ; immersion thirty minutes past six in the 
monung, emersion forty-two minutes past 7 A.M. In the 
occultation of March 36, Venus will be nearly in the form of 
a half moon, and the moon in the form of a crescent Venus 
will be immeiged at the dark (or eastern) limb at Hub moon, 
and will emerge vfiom the enlightened crescent They will be 
then nearly on the meridian, at an altitude of about 60^, and 
nearly three hours of rwht ascension east of the eun. A 
short time after sunset, Venus will be seen a^ little west fiNNn 
the lunar crescent, but very near it, shining vrith considenble 
opleDdour. Althou^^ this occultation vrm happen while the 
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ran is tbovi the boiuoii, yel bodi the moon and Veinifl wiU 
b» MBily pemiTed with a common telescope of verf moderate 
magnifying power. In the occultation .which takes place on 
the morning of Soptember 12, Venus will, as in the former 
cme, be nearly in the shape of a half moon, and the moon a 
slender crescent, being oiut 2^ days from the period of con- 
jvnefion, or new inooo. In this caseVenuswiU.be immer- 
fled at Uie enlightened limb of the moon, and emerge from 
3ie dark limb. Both bodies will be then in an easterly or 
northeasterly direction, and the immersion will take place a 
little after sunrise ; about half an hour before which, Venus 
will be seen a very little to the east of the moon. 



EXPLANATIONS OF SOME OF THE ENGRAVINGS 

OF THE STARS. 

pLATSs I. and II., which represent portions of the heavens 
M seen about the middle of January and the 1st of Septem- 
ber, have been explained p. 81--24 ; and Plate III., which 
lepresents the north cireumpolar stars, has been expldned p. 
S6-t9. 

Platb IV. represents some of the larger stars and princi- 
pal constellations around the South Pole, to the distance of 
46^ from that pole. It also shows a portion of the Milkv 
Way which traverses that region of the heavens, and which 
is said to appear there with peculiar brilliancy. One of the 
principal constellations which is frequently noticed, and which 
appears peculiarly striking to seafaring people and others, is 
caued Crux or the Cross, from the resemblance it bears to 
that figure. It consists of five stars, one of the first magni* 
tude, two of the second, one of the third, and one of the 
Ibordi magnitude. Four of these are in the position of a 
cross *, the northernmost and southernmost of which are al* 
ways in a line with the South Pole, and therefore serve for a 
direction in- south latitude to discover that pole, as the Two 
Pointers in the Great Bear serve to direct the eye to the 
North Polsr-star. There is no large or prominent star at or 
near the South Pole This constellation is represented near the 
line, or meridian, which points at XII., opposite to the month 

Mm2 
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of itfoy. All its Stan, except the lowennoet, 'a^pehrivitkiii 
the limits of the Milky Way. The stars immediateljr bdkow 
the Cross belong to the Centaur ; those on the left, opposite 
April, belong to Robur Cardi, or King Charles^ Ckk, which 
contains a star of the first magnitude. Farther to the left, 
oj^site March, is Ar^o Navis, or the Ship, Still farther ta 
the left, opposite Ftbrtuary, is Pucm VoUmw, ike Flyinff 
£i8h, which contains a star of the firat magnitode, nam^ 
Canoput. This star is marked near the left side, of the 
map, opposite the middle of February. To the right firom 
the Cross are the two forelegs of the Centaur, distingoiah- 
ed by two stale of the 'first magnitude, named Agena and 
JBungula, Agena being the one next to the Cross. They are 
in the Milky Way, and appear opposite the month of June. 
Next to the Cross and the Centaur, on the right, are Circimt9f 
or the Compasses ; the Southern Triangle, which contains 
three stars of the second magnitude in the form of a triangle ; 
and Ara, or the Altar, which lies adjacent to the right-hand 
side of the map, opposite the space between Jtdy and August. 
Directing our attention to the upper part of the inap o» the 
left, there is the constellation SqmUeus Pictoria, or- the 
Painter's Easel, which consists of a number of smaU st^n. 
Next to this, and a little above it, is Dorado, or the Sword 
Fish, which contains two or three stars of the second and thiid 
magnitudes. To the right of Dorado is Hydnu, or the Water 
Smke ; above which is Aehemar, a star of the first magnitude 
in ErtdamUy which appears opposite the 1st of Deumber* 
Next to Acheinar, on the right, is Toucana, or the Ameiiicaii 
Goose ; above which, opposite November, is the Phanix; to 
the right of which is the Crane, which contains two stars of 
the second magnitude ; below which is Pavo, or the Peacocks 
which contains several stars of the second and third magnip 
iudes ; below Pavo, opposite to. August, is Teleseopium, or 
the Telescope, which contams no remarkable stars. Withm 
eleven degrees of the South Pole, rejfoesented by the ceattfit 
point of the map, are two of those whirish or nebulous spaieee 
called the Ma^eUame Cloudt, which are found by the tele- 
scope to consist of small stars and nebulous appeaiancea. 
The other Magellanic ckiud, which is the largest, is at a ooi^ 
siderable distance from the South Pole. In speciiyiBC the 
names of some of the above-stated constellations, the tncoii- 
gruiiy of the anilnals and figures by which these groups of 
stars are represented will at once be apparent to the reader. 
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SXPLANATIONS OF THB PLATES. 417 

' Pt ATI y . contains a condensed representation of some of 
the principaf constellations in the northern and southern hemi- 
spheres on Mercaior's Projection, chiefly for the purpose of 
0xhibiting thb coursk of the Milkt Wat, and tne relative 
positions of the constellations. Some of the larger stars may 
be here traced, as a Lyras, CapeQa, dfcc., but they are more easily 
distinguished in the other maps. (See the description given 
of the course of the Milky Way, p. 144.) 

Fig. 80 (p. 340) represents the comet of 1661, as seen by 
Hevelius ; the atmosphere, or nebulosity surrounding the nu- 
cleus, when viewed at different times, varied in its extent, as 
likewise the tail in its lei^gth and breadth. 

Fig. 81 (p. 340) represents a class of comets which have 
their tails somewhat bent, which some suppose to be owing to 
the resistance of the eUiereal fluid through which they move. 

Fig. 85 represents a telescopic view of the Pleiades, a 
group of stars in the constellation Taurus. About forty start 
are here represented, but with powerful telescopes many more 
may be discovered. Rheita amnns that be counted 900 stars 
wiuiin this cluster, and yet telescopes, at the period when he 
lived, had not arrived at the point of perfection tHey have 
now attained. The principal star in the Pleiades is Akione, 
of the third magnitude, which is here represented near the 
centre of the cluster. The names of the others visible to the 
naked eye are Merope, Maia, Electra, Tayeta, Sterope, and 
Celine. Merope is tne one which some suppose to have been 
lost In fabulous history these stars were uie seven daugfa* 
ters of Atlas and the nvmph Pleione, who were turned into 
stars, with their sisters the Hyades, on account of their mutual 
affection and amiable virtues. 

The other five stars, besides Alcione, are of the fifth mag- 
nitude, as r^resented in the plate ; and the rest are tele- 
scopic stars of the sixth, seventh, eighthf and ninth magni- 
tudes. The lines from right to left are portions of circles of 
declination, which run p«r2lel with the equinoctial, as the par- 
allels of latitude on the terrestrial grlobe do with respect to the 
equator ; and on these the declination, or distance of the body 
from the equinoctial, is marked. The other lines, firom top to 
bottom, are portions of circles of risht ascension corresponoinff 
with meridians on the tenestrial §^obe. On these are marked 
the right ascensions of the heavenly bodies or their distance, 
reckoned on the equinoctial from the first point of Aries. 
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One of thflM linat, at the Urn and bottom, is muked 64^, 
•howinff that the atan in that Una aio 54^ aaat from the ^bcmt 
point of Aries ; and the number 23, marked at the right aaid 
bit hand sides, shows that the star or stars in that line aro 23P 
north of the eqoinoctial. 

Fig. 86 represents the tail of the splendid comet of 1744, 
which was divided into six branches, as described p. 349. Sea 
elso the deseription given of this comet, p. 383, 333. 
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